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ABSTRACT 
 Stroke is a leading cause of long-term disability (Benjamin et al., 2017) and 
patients with this diagnosis have been found to have higher incidences of inappropriately 
long hospital lengths of stay (McDonagh, Smith, & Goddard, 2000). Generalist training 
in occupational therapy curriculum coupled with variable research utilization (Dysart & 
Tomlin, 2002; McKenna et al., 2005) leads to inconsistent methods of evaluation and 
decreased communication between providers across settings. Furthermore, there are 
currently no standardized discharge planning models or guidelines for clinicians to follow 
when evaluating patients or making recommendations (Ilett, Brock, Graven, & Cotton, 
2010). An evidence-informed discharge planning model was created to address these 
issues.  
This model utilizes a multidisciplinary approach, with guidelines for selecting and 
administering evaluations to quantify a patient’s functional status. Assessments are 
clustered into four domains: activities of daily living, balance and mobility, cognition, 
and other (i.e. visual inattention, motor control and spasticity). These assessments 
supplement a basic patient evaluation, and results are used to guide clinical decision 
making regarding recommendations for the next level of care. 
  vi 
Stroke rehabilitation and care cannot be standardized, but the methods used to 
select measures and make discharge recommendations should have distinct guidelines. 
By choosing from a core set of measures, clinicians can use a common “language” to 
describe patient function and measure progress across settings over time. This will ensure 
patients are discharged to the appropriate level of rehabilitation to optimize their 
recovery, and it will also help prevent excessively long hospital admissions. 
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CHAPTER ONE: Introduction 
Government quality initiatives such as the Improving Medicare Post-Acute Care 
Transformation (IMPACT) Act of 2014 (Centers for Medicare and Medicaid Services, 
2016) emphasize standardizing care and collecting different types of data that can be 
shared longitudinally between providers and across settings. However, although hospital-
wide protocols for discharge planning exist, there is no standardized hospital discharge 
tool (American Hospital Association [AHA], 2015) or patient assessment tools or 
protocols to aid in discharge planning for clinicians (Ilett, Brock, Graven, & Cotton, 
2010). Furthermore, among therapists, there is limited research utilization and 
standardized assessment use to guide clinical decision making and report patients’ 
functional levels (Dysart & Tomlin, 2002; McKenna et al., 2005). This means that 
information gleaned from evaluations, methods of identifying patient impairments, and 
discharge recommendations are likely to be variable across settings and disciplines, and 
decision making may not always be based on a patient’s true functional status or abilities.  
Such variability in communication and information among professionals and 
across settings can significantly impact patient safety, quality and continuity of care, and 
resource use (Kripalani et al., 2007). Novel ways to monitor patients’ functional status 
and progress, and to ensure patients are discharged to the most appropriate post-acute 
care setting must be developed to improve the quality of patient care, reduce 
readmissions and delayed discharges, and enhance communication across settings (AHA, 
2015). This is especially relevant to individuals with a diagnosis of stroke. 
Stroke is the second-leading cause of death worldwide, the fifth leading cause of 
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death in the United States, and the leading cause of serious long-term disability 
(Benjamin et al., 2017; Mozaffarian et al., 2016). Each year, about 800,000 people in the 
United States have a stroke, with 185,000 being recurrent cases (Centers for Disease 
Control and Prevention [CDC], 2014). The annual estimated cost for the nation as a result 
of this disease is $34 billion, including health care services, medications, and missed days 
of work (CDC, 2014). Accordingly, of the diagnoses most frequently reported to be seen 
by occupational therapists (OTs), the highest (60.7%) was stroke (Bent, Crist, Florey, & 
Strickland, 2005; National Board for Certification in Occupational Therapy [NBCOT], 
2013).  
Impairments resulting from stroke include sensorimotor changes, deficits in 
balance and cognition, visual changes, and psychological impairments, all of which affect 
an individual’s ability to engage in activities of daily living (ADLs). OTs are said to be 
equipped with the tools to address these impairments, utilizing evidence-based, client-
centered, and occupation-based interventions. However, in general, the profession has 
been slow to adopt evidence-based practice (EBP) in comparison to several other 
disciplines, including medicine, nursing, and physical therapy (McCluskey, 2003). 
Although there are multiple evidence-based websites with assessments and 
summaries of research, as well as American Occupational Therapy Association (AOTA) 
guidelines for occupational therapy practice in rehabilitation, many do not link 
assessment items to functional activities, or use results of outcome measures to help 
determine a patient’s discharge destination. With higher productivity demands in most 
clinical settings and the push from insurance companies to utilize EBP in therapy, it is 
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imperative that practitioners have a clear rationale for the selection and implementation 
of appropriate measurement tools in a shorter period of time. For these reasons, the 
development of a concise but comprehensive manual including assessments supported by 
research is beneficial. 
This author proposes the development of an evidence-informed discharge 
planning model for stroke rehabilitation. Discharge planning has been defined as the 
“development of a personalized plan for each patient who is leaving the hospital, with the 
aim of … improving patient outcomes” (Goncalves-Bradley et al., 2016). Using a 
multidisciplinary approach, this model will provide guidelines for assessment selection 
and determination of discharge destination for continued care. Information will be 
disseminated through a printed manual, website, and in-services, which would provide: 
• Objectives. Objectives will be used as a criterion for determining competency in 
understanding the intent and structure of the manual, as well as the ability to 
apply evidence when evaluating patients of varying functional levels. 
• Education. The manual will include a core set of measurements, information 
linking assessment items to functional activities, descriptions of post-acute care 
sites, case examples, and additional resources. The same information will be 
posted on a website, with the inclusion of videos and pictures, for faster 
dissemination of information and easier access to materials from any location. 
Any additional training will be taught via in-services and discussion groups to 
facilitate research uptake and discuss complicated cases.  
By using a standard set of measures from which therapists can choose to quantify 
  
4 
patient function across specific domains, this model works towards improving the 
quality, safety, efficiency and efficacy of care for patients with stroke, while also 
enhancing care coordination and communication between providers across settings. 
Figure 1.1 on the following page demonstrates the factors impacting the need for a 
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Figure 1.1. The need for an evidence-informed discharge planning 
model for stroke rehabilitation, with associated factors. 
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CHAPTER TWO: Overview of Problem 
Patients transition through a number of settings after a stroke, each with variable 
intensities and approaches to therapy, from different personnel (Cramer et al., 2017). This 
lack of consistency can make it challenging to properly evaluate a patient’s deficits, 
recommend appropriate services in a timely manner, and compare outcomes across 
settings over time. Therefore, it is essential that appropriate care be provided from the 
beginning—in the acute care setting. 
Understanding the Setting: Acute Care 
Acute care is an inpatient hospital setting for individuals that are acutely or 
critically ill, with the primary goal of stabilizing the patient’s medical status and 
addressing loss of function (Bondoc et al., 2012). According to the World Health 
Organization (WHO), services include all “promotive, preventive, curative, rehabilitative 
or palliative actions, whether oriented towards individuals or populations, whose primary 
purpose is to improve health and whose effectiveness largely depends on time-sensitive 
and frequently rapid intervention” (Hirshon et al., 2013, p. 386). The length of stay is 
often shorter than in other settings, with the average now at about 5.5 days for individuals 
with acute stroke (Steiner, Barrett, & Weiss, 2016). Therefore, not only are patients 
unstable, but there is also limited time to assess their needs and limitations, leading to 
problems with hospital discharge. 
Problems Associated with Hospital Discharge 
National estimates for Medicare fee-for-service beneficiaries indicate that nearly 
one-fifth of hospitalized patients were readmitted within 30 days after discharge (Gorina, 
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Pratt, Kramarow, & Elgaddal, 2015). Nonmedical reasons account for a number of 
delayed hospital discharges (Goncalves-Bradley et al., 2016), and the highest percentages 
of inappropriate days of stay was found among patients with stroke (McDonagh, Smith, 
& Goddard, 2000). As a result, factors contributing to hospital readmissions and delayed 
discharges have become an emerging concern and focus of research.  
Major barriers were found to be environmental and systemic, including 
inadequate care coordination or availability of services (Goncalves-Bradley et al., 2016; 
New, Cameron, Olver, & Stoelwinder, 2013b), incomplete evaluations and inadequate 
discharge instructions (Goncalves-Bradley et al., 2016; Nahab et al., 2012), and lack of 
effective discharge planning and transitional care (Lichtman et al., 2010; Roberts & 
Robinson, 2014). Studies looking at discharge planning specifically indicated mixed 
results, identifying factors related to the patient, clinician, and system (Goncalves-
Bradley et al., 2016; New et al., 2013b; San Segundo, Aguilar, Santos, & Usabiaga, 2007; 
Wales et al., 2012; Wong et al., 2011).  
Patient Factors 
Patient factors include medical comorbidities, lack of social or caregiver support, 
environmental barriers (e.g. poor home set-up), physical or functional status, such as the 
need for help with transfers (Myint, Vowler, Redmayne, & Fulcher, 2008), and functional 
literacy skills (Greenwald, Denham, & Jack, 2007). Knowledge of these barriers is 
especially relevant to clinicians who must assess a patient’s socioeconomic, cognitive, 
and functional status to determine needs and barriers to participation.  
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Physical or functional status. Older age was a statistically significant predictor 
of not being discharged home, as was lower extremity (LE) weakness and language 
deficits (DePaul, Moreland, & deHueck, 2013; Hakkennes, Brock, & Hill, 2011; Lai, 
Alter, Friday, Lai, & Sobel, 1998; Winstein et al., 2016), with lower extremity weakness 
demonstrating a 3.5-fold risk of being transferred to a facility (Lai et al., 1998). 
Furthermore, among Medicare beneficiaries, patients who lived alone, lacked self-
management skills, or had unmet functional needs were more likely to be readmitted 
(Arbaje et al., 2008; Gorina et al., 2015). This is consistent with other studies that have 
found that patients with greater independence in performing activities of daily living 
(ADLs) were more likely to discharge home (Timbeck & Spaulding, 2003), whereas 
having more than two ADL disabilities was associated with an increased risk of 
readmission (DePalma et al., 2013).  
For patients with stroke, needs identified as important when considering discharge 
destination include the ability to perform transfers, walk in various contexts, and 
negotiate stairs; the need for continued therapy; limitations in upper and lower extremity 
strength; and the presence of spasticity (DePaul et al., 2013). Transfer status was a main 
determinant of discharge destination, in addition to confusion and urinary incontinence 
(Chumney et al., 2010; Myint et al., 2008; Timbeck & Spaulding, 2003).  
Socioeconomic. The patient’s home environment and availability of support are 
major determinants of discharge destination (Hakkennes et al., 2011; Timbeck & 
Spaulding, 2003). Marital status was an important predictor of discharge placement 
(Pohl, Billinger, Lentz, & Gajewski, 2013), and insurance was identified as the greatest 
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barrier to the selection of post-acute care (Magdon-Ismail, Sicklick, Hedeman, Pryu 
Bettger, & Stein, 2016). A higher proportion of patients not living with a spouse were 
discharged to a nursing home rather than a rehabilitation facility or home (Lai et al., 
1998), and living alone and lack of regular support was associated with hospital 
readmission (Arbaje et al., 2008; DePalma et al., 2013).  
      Cognitive status. Cognitive impairment was found to be an independent predictor 
of home discharge (Chumney et al., 2010), with lower levels of function and cognition 
post-stroke associated with negative outcomes (Hakkennes et al., 2011). Individuals with 
inadequate health literacy and cognitive impairments have greater difficulty 
understanding and executing discharge instructions (Coleman et al., 2013), leading to 
decreased compliance and negative healthcare outcomes (Andrus & Roth, 2002; 
Makaryus & Friedman, 2005). 
Professional Barriers 
      Professional barriers include generalist training in occupational therapy (OT) 
curriculum, inconsistent competencies, and variable use of evidence-based practice 
(EBP) or standardized measures (Dysart & Tomlin, 2002; McKenna et al., 2005).  
      Occupational therapy curriculum. The American Occupational Therapy 
Association (AOTA) Centennial Vision was developed to set strategic goals for the OT 
profession to accomplish. This shared vision statement included the goal of the 
profession becoming “powerful, widely recognized, science-driven, and evidence-based” 
in order to adapt to society’s changing needs (AOTA, 2006b). During the development of 
this statement, underlying barriers to the accomplishment of this vision were identified, 
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including but not limited to, adherence to the status quo and inconsistent competencies 
for education and practice (AOTA, 2006b).  
      Little is known about the specifics of what is being taught in entry-level curricula 
related to EBP (AOTA, 2015; DeAngelis, DiMarco, & Toth-Cohen, 2013), and multiple 
studies have indicated the attitudes towards EBP and the utilization of research to be 
inconsistent in clinical settings as well (Dysart & Tomlin, 2002). Even within the 
Standards of Practice for Occupational Therapy, there is little mention of the utilization 
of evidence to guide practice, stating only that an OT is accountable for the effectiveness 
of the service delivery process and has an overall responsibility for the development and 
implementation of OT interventions that are based on best-available evidence, clinical 
reasoning, and client goals (AOTA, 2010). In order to achieve the Centennial Vision, 
clinical competencies must be developed to enhance practice and emphasize the uptake of 
EBP among clinicians, promoting a balance between research and clinical experience. 
      Use of evidence-based practice. Limited use of standardized assessments and 
research to inform practice affects the quality of information obtained to guide discharge 
planning and the quality of care provided to each patient. Studies in the United States and 
Netherlands found that 30–40% of patients do not receive care based on evidence (Grol 
& Grimshaw, 2003). Although OTs consider EBP as a means to enhance the credibility 
of the field, they also perceive it as being complicated and irrelevant to clinical problems.  
Studies conducted in different parts of the world indicate a positive attitude 
towards EBP but a lack of component skills related to accessing evidence, in addition to 
other barriers to research utilization (Curtin & Jaramazovic, 2001; Humphris et al., 2000; 
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McCluskey, 2003; McCluskey & Cusick, 2002; Miller & Willis, 2000; Sweetland & 
Craik, 2001). Identified barriers to the use of evidence include: administrative support 
(Alsop, 1997), physical accessibility (Dysart & Tomlin, 2002), perceived applicability of 
research findings (Egan, Dubouloz, van Zweck, & Vallerand, 1998), knowledge and skill 
levels (Alsop, 1997; Dysart & Tomlin, 2002), motivation (van Deusen & Fox, 1981), 
available time (Dysart & Tomlin, 2002), financial disincentives (Funk et al., 1991 cited in 
Dysart & Tomlin, 2002), and learning style (Dysart & Tomlin, 2002; Upton, Stephens, 
Williams, & Scurlock-Evans, 2014).  
      Relating this trend specifically to OT in neurological rehabilitation, there appears 
to be a resistance to adopting EBP methods that have shown to be effective (Doucet, 
2012). In a study looking at preferred practice methods given to experienced OTs, 85% 
indicated they used interventions for stroke that were not scientifically supported 
(Natarajan et al., 2008). On an even larger scale, there remains a paucity of OT 
intervention research in general (Doucet, 2013), and there is a need for improvement in 
the quality of research as well as an increase in time therapists spend engaging in 
research-related activities (Rao, 2012).  
     Predicting a patient’s functional outcome after stroke and recommending an 
appropriate discharge destination is not straightforward—multiple factors play a role 
(Myint et al., 2008). It is essential for practitioners to determine whether patients are 
capable of performing self-care and other functional tasks, or whether additional services 
might be needed (Mauthe, Haaf, Hayn, & Krall, 1996). Assessments should be performed 
to ensure patients are sent to the most appropriate post-acute destination where they can 
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learn to function independently again (Russek, Wooden, Ekedahl, & Bush, 1997; 
Stineman et al., 1996; Tyson & Turner, 2000). 
System Barriers 
      System barriers include general organization and timeliness of referrals, and the 
variable availability and application of discharge planning tools or guidelines. A study by 
New, Andrianopoulos, et al. (2013a) looking at process barriers in acute care, found that 
patients spent an average of 12% of their hospital length of stay waiting for a 
rehabilitation bed. The time between hospital admission and referral for assessment, and 
the wait for transfer to a rehabilitation facility after being deemed ready for discharge 
were the longest (New, Andrianopoulos, et al., 2013a), suggesting a need for discharge 
planning to commence sooner. 
      However, hospital discharge planning tools exist but are variable and not 
mandated, and there is currently no protocol for therapists to guide discharge planning or 
measure patient function, other than the Brain Recovery Core (BRC). However, the BRC, 
which was developed as a partnership between major institutions to organize stroke 
rehabilitation and care, primarily emphasizes the motor, cognitive and language domains, 
with a limited number of occupation-based assessments for the acute care setting (Bland 
et al., 2013). There are some studies assessing the use of protocols in other countries, 
such as the HOME OT discharge planning protocol (Wales et al., 2012) and the 
Occupational Therapy Discharge Needs Screen (OTDNS) in Canada (Boronowski, 
Shorter, & Miller, 2012), but the same set up is not feasible in the United States where 
home evaluations are typically not conducted prior to discharge from acute care. As a 
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result, there becomes a heavy reliance on conducting a thorough evaluation of a patient’s 
abilities and obtaining information about his/her social and environmental support prior 
to discharge. 
Using Standardized Measures for Guidance 
To assess the aforementioned determinants of discharge destination in addition to 
a patient’s likely functional outcome, studies have looked to standardized measures as a 
means to quantify the functional abilities of post-stroke patients (Chumney et al., 2010). 
Increased use of functional status measures was reported as dependent on the availability 
of shorter instruments with predictive value, efficient scoring and reporting formats, and 
clinical utility, including an ability to discriminate among subjects and measure change 
over time (Deyo & Patrick, 1989; Lansky, Butler, & Waller, 1992). Various patient 
assessments are available, ranging from those measuring overall disability and quality of 
life, to those measuring specific functional abilities such as balance, motor control, or 
cognition (Canadian Partnership for Stroke Recovery, 2017a; Rehabilitation Measures 
Database, 2010). To choose the most appropriate instrument(s), therapists must consider 
not only the overall quality of the measure in terms of its psychometric properties, but 
also whether the items on the measure are clinically relevant and can provide useful 
information in their respective settings.  
Types of Measures 
      Functional scales such as the Functional Independence Measure (FIM), the 
Barthel ADL Index, the Activity Measure for Post-Acute Care “6 Clicks,” and the Katz 
Index have been used to assess outcomes and overall disability in patients undergoing 
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rehabilitation (Mauthe et al., 1996), providing information regarding a patient’s ability to 
care for him or herself, or indicating a need for additional skilled care or rehabilitation. 
However, not all of these measures predict factors such as fall risk, indicate specific 
deficits in cognition or balance, or measure limb control, necessitating the use of 
additional instruments to provide clinically-useful information that can guide treatment 
interventions and provide a means to communicate progress in other ways.  By selecting 
measures that, taken together, can provide a holistic picture of a patient’s level of 
function, therapists can make appropriate recommendations regarding potential needs. 
Measurement Selection Process 
      No one measure or model has been recommended for use to determine a patient’s 
level of function or to facilitate discharge planning, although several scales exist and are 
used varyingly across settings (Baker, Cano, & Playford, 2011; Ilett et al., 2010; 
Santisteban et al., 2016; Winstein et al., 2016). Instruments are used for three main 
purposes: to discriminate among patients, predict a future outcome, or measure changes 
over time (Deyo & Patrick, 1989). They should be scientifically sound in terms of 
reliability, validity and responsiveness (Ashford, Slade, Malaprade, & Turner-Stokes, 
2008; Hsueh, Lin, Jeng & Hsieh, 2002), and if easily accessible and relevant to practice, 
they are more likely to be utilized in clinical care (Dewhirst et al., 2016; Santisteban et 
al., 2016; Wedge et al., 2012).  
      Clinicians must consider what factors would impede or facilitate a patient’s 
ability to function independently at home. An unmet ADL need was associated with an 
increased risk for hospital readmission (DePalma et al., 2013), and key prognostic factors 
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that have been identified in determining discharge destination include initial disability 
post-stroke; neurologic impairments including cognition, continence and balance; 
severity of paralysis; and social support (Ilett et al., 2010; Winstein et al., 2016). Given 
these factors, assessments to measure abilities in ADLs, balance and mobility, and 
cognition were reviewed for this discharge planning model. Additional measures were 
also listed to further examine deficits (i.e. visual inattention, motor control, and 
spasticity) noted during the patient assessment, as needed.  
     Over 100 assessments utilized with patients with stroke were reviewed and key 
information was listed in a table format for comparison. These measures were identified 
from major stroke-based sites such as Rehabilitation Measures Database and Stroke 
Engine, and through literature searches for measures used in research and clinical care. 
Those that were used with patients with stroke, free (or nearly free), had sound 
psychometric properties, required limited to no equipment, and could be completed in 15 
minutes or less were highlighted (see Appendix A to view the measures). Research 
related to each measure was reviewed, and an item-level analysis of the resulting 
measures was conducted to determine common items across measures and select scales 
that would provide the most clinically-useful information in predicting potential barriers 
to function (see Appendix B for the item-level analysis). Finally, the measures remaining 
after the item-level analysis were compared to existing lists of measures recommended in 
different research studies or by different organizations (see Appendix C to review these 
comparisons).  
All of this information was taken into consideration when selecting the final core 
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set of measures (see Appendix D to view the measures). Additional measures were also 
selected for OTs to administer as a means to screen for deficits in a patient’s balance and 
cognitive abilities (see Appendix E to view the OT-specific measures). This would allow 
OTs to gather enough information about a patient’s abilities to guide their 
recommendations, without duplicating the services of other disciplines such as physical 
and speech therapy.  
Core Measures by Domain 
The core set of measurements was selected primarily based on their applicability 
to the acute care setting but also their potential use in post-acute settings as well. 
Assessments were listed on a continuum—from low to high level activities or 
movements—across multiple domains: ADLs, balance and mobility, cognition, and other 
(i.e. visual inattention, motor control, and spasticity). (See Appendix D to view the core 
set of measures.)  
Activities of Daily Living (ADLs). Measurements assessing ADLs can serve as a 
communication tool between professions and across settings, to evaluate treatment 
effectiveness, and to monitor progress (Gosman-Hedstrom & Svensson, 2000). American 
Hospital Association (AHA) guidelines for stroke rehabilitation recommend combining 
basic ADL (BADL) measures with an instrumental ADL (IADL) measure to capture a 
broad spectrum of activities (Winstein et al., 2016). BADLs as defined by the OT 
Practice Framework are “activities oriented toward taking care of one’s own body” 
(AOTA, 2014, p. S19) while IADLs “support daily life within the home and community 
that often require more complex interactions” (AOTA, 2014, p. S19). Included in the 
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definition of IADLs are health management and maintenance, such as medication 
routines.  
Assessments under this domain were chosen based on their ability to capture the 
patient’s overall functional status as well as gain insight into an overlooked area—
medication management—which can demonstrate a patient’s level of functioning in 
multiple domains. The assessments selected were the modified Barthel Index and the 
Screening for Self-Medication Safety Post-Stroke Scale. 
Barthel ADL Index/modified Barthel Index (BI/mBI). The BI is a functional 
outcome measure that scores 10 items related to self-care and mobility according to the 
level of help required to complete them (Hocking, Williams, Broad, & Baskett, 1999; 
Sulter, Steen, & De Keyser, 1999), with a score of 100 meaning the patient is 
independent (Uyttenboogaart et al., 2007). It is psychometrically sound (Duffy et al., 
2013), and can discriminate between patients who could discharge home versus those 
who require placement at a facility (Gosman-Hedstrom & Svensson, 2000).  
The BI has been compared to a number of other widely-used measures such as the 
FIM and the Modified Rankin Scale (mRS). However, both the FIM and BI have been 
found to be more sensitive than the mRS in detecting limitations in the performance of 
specific BADLs (Uyttenboogaart et al., 2007), and the FIM, which was originally 
developed to address limitations of the BI, was found to have a high level of parallel 
reliability and face validity with the BI (Gosman-Hedstrom, & Svensson, 2000). The FIM 
would also require administration by trained and certified staff, resulting in more time 
and money.  
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The BI also has its limitations, however. A score of 100 on the BI does not 
necessarily mean that a patient is independent or can live alone, because it is not sensitive 
to detect mild cognitive or IADL limitations (Uyttenboogaart et al., 2007). Furthermore, 
if scoring is based on self-report versus direct observation, then the results may be less 
accurate. Nevertheless, it provides information reflecting patient limitations in daily 
activities and can predict the number of hours of supervision a patient may need, all of 
which provide key information for discharge planning. The modified version was 
selected for this model for a more sensitive scoring method; however, the test items are 
the same. 
Screening for Self-Medication Safety Post-Stroke Scale (S-5). There are a 
number of measures that exist to screen for patient’s safe medication use, but none 
address the specific needs of stroke patients except the S-5, a performance-based 
interviewer administered checklist that measures self-medication safety of patients with 
stroke (Kaizer, Kim, Van, & Korner-Bitensky, 2010). The S-5 consists of 16 items across 
five domains: cognition, communication, motor function, visual perception, and 
judgment/executive function/self-efficacy.  
Although the S-5 has not been utilized extensively in the literature and not all 
aspects of daily medication use are addressed (e.g. determining the correct number of 
pills to take based on a distinct schedule); the characteristics and potential of this 
screening tool make utilization worthwhile. It has gone through multiple phases of 
development with consultation from both clinicians and patients, has good face and 
content validity, was viewed as acceptable in terms of effort and complexity by both 
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clinicians and patients, is quick to administer, and determines a patient’s function across 
multiple domains (Kaizer et al., 2010).  
Balance and mobility. Up to 70% of patients with stroke fall during the first few 
months after discharging home (Winstein et al., 2016), and 30–70% report varying 
degrees of fear related to mobility and falling (Winstein et al., 2016). This fear of falling 
can lead to a number of negative outcomes, including reduced physical activity, 
decreased ADL performance, loss of independence, and social isolation (Winstein et al., 
2016). It is therefore necessary to assess a patient’s balance and mobility status to 
determine his/her fall risk, the need for further rehabilitation, and the appropriate level of 
care or supervision. 
Balance is the ability to maintain a position within the limits of stability or base of 
support (Tyson, 2009). Mobility is defined as “an individual moving by changing body 
positions or locations or by transferring from one place to another” (APTA, 2017). To 
measure these constructs in the acute care setting for patients with stroke, the following 
assessments were selected: Function In Sitting Test, Trunk Impairment Scale, Berg 
Balance Scale, 10 Meter Walk Test, Functional Gait Assessment, and Mini-Balance 
Evaluation Systems Test. The first two focus on sitting balance, while the remaining four 
assess static and dynamic balance in standing. 
Function in Sitting Test (FIST). Sitting balance is an important predictor of 
motor and functional recovery after stroke (Verheyden, Nieuwboer, Van de Winckel, & 
De Weert, 2007), but it often measured by rating a patient’s ability to maintain static 
positions. The FIST is a 14-item performance-based measure of sitting balance using 
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everyday activities. It captures a patient’s ability to not only maintain static positions, but 
also react to perturbations and perform dynamic movements, such as reaching and 
scooting forward.  
Although shorter measures of trunk control exist and have been used to predict 
functional outcomes post-stroke (Collin & Wade, 1990; Duarte et al., 2002), some have 
reported ceiling effects and lack clinical utility due to their brevity (Verheyden et al., 
2007). Conversely, the FIST uses functional activities that can demonstrate the potential 
of the patient to assist during ADLs or transfers. In addition, a cutoff score of less than 42 
points has been shown to indicate a higher likelihood discharging to a facility (Gorman, 
2015; Gorman, Harro, Platko, & Greenwald, 2014). Hence, results from this measure can 
be used to provide a rationale for discharge recommendations to the next level of care. 
Trunk Impairment Scale (TIS). Like the FIST, the TIS measures a patient’s 
ability to maintain his/her sitting balance, but through performance of 17 tasks in 3 
subscales (Tyson, 2009), with a focus on isolated trunk movements. The TIS has no 
ceiling effect, admission scores have been found to be significant predictors of scores on 
the Barthel ADL Index at six months after stroke (Verheyden et al., 2007), and lower TIS 
scores on admission were associated with eventual transfer to a facility versus 
discharging home (Di Monaco, Trucco, Di Monaco, Tappero, & Cavanna, 2010). 
Therefore, the TIS can be used to examine trunk control impairments versus performance 
in functional tasks, while also providing a rationale for making discharge 
recommendations to a facility. 
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Berg Balance Scale (BBS). The BBS is one of the most commonly used fall risk 
assessments that measures an individual’s ability to maintain positions of increasing 
difficulty by changing his/her base of support (Tyson, 2009; Winstein et al., 2016). It is a 
psychometrically-sound measure that has been used to predict hospital length of stay, 
discharge destination, and disability level at 90 days (Blum & Korner-Bitensky, 2008), as 
well as walking level three months post-stroke (Makizako, Kabe, Takano, & Isobe, 
2015). It is short and quick, consisting of only 14-items that can be completed in less than 
15 minutes. Items include activities such as static standing, transfer with minimal UE use, 
reaching for an object, and maintaining tandem or single limb stance. A seven-item short 
form also exists and has been determined to be psychometrically similar to the original 
BBS (Chou et al., 2006). Cutoff scores of less than 45 for the original scale and less than 
23 for the short form have been used to predict fall risk. Threshold scores have also been 
identified to determine a patient’s likelihood of discharging home (Wee, Bagg, & Palepu, 
1999) or his/her ability to walk with or without an assistive device (Stevenson, Connelly, 
Murray, Huggett, & Overend, 2010).  
The BBS does not measure dynamic balance and a number of studies have cited 
floor and/or ceiling effects (Blum & Korner-Bitensky, 2008; Mao, Hsueh, Tang, Sheu, & 
Hsieh, 2002), possibly related to lack of standardization of instructions (Kwong, Shamay, 
Liu, Chung, & Ng, 2016; Straube, Moore, Leech, & Hornby, 2013). Thus, it has been 
recommended to standardize instructions for items 13 and 14 on the original form to 
reduce the ceiling effect and improve correlations with other outcome measures (Kwong 
et al., 2016; Straube et al., 2013). For item 13 (i.e. tandem stance), this means stepping 
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forward with the unaffected LE, as the posterior extremity would be more significantly 
loaded, and for item 14 (i.e. single limb stance), standing on the affected LE. Although 
the BBS is a useful tool, considering its limitations, more challenging measures should be 
selected for higher level patients who may only demonstrate balance impairments during 
dynamic and/or cognitively-demanding tasks. 
10 Meter Walk Test (10MWT). The 10MWT is a measure of walking speed that 
is used with patients who do not require physical assistance to ambulate. Patients are 
instructed to walk 10 meters at a preferred or fast walking speed and the time is measured 
for the intermediate six meters only (Ali, 2010). The number of seconds to ambulate is 
divided by six to determine the patient’s gait velocity (in meters per second [m/s]).  
In the acute phase, over 60% of patients with stroke experience limitations in 
walking ability, which is associated with performance in ADLs and the possibility of 
returning home (Van Bloemendaal, van de Water, & van de Port, 2012). For patients who 
can walk, assessment of gait speed can help determine functional ambulation, especially 
for community-level activities (Winstein et al., 2016). Therefore, this measure was 
selected to guide discharge recommendations for higher level patients who may transfer 
to an inpatient rehabilitation facility or home, differentiate between household and 
community ambulatory function (Mulroy, Gronley, Weiss, Newsam, & Perry, 2003; 
Perry, Garrett, Gronley, & Mulroy, 1995), and provide a rationale for the need for 
continued services. For patients with stroke, the following cut-off scores have been 
established to classify ambulatory status (Bowden, Balasubramanian, Behrman, & Kautz, 
2008; Lee, An, Lee, & Park, 2016): 
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• <0.4 m/s: household ambulators 
• 0.4–0.8 m/s: limited community ambulators 
• >0.8 m/s: community ambulators 
Functional Gait Assessment (FGA). The FGA is a 10-item assessment of balance 
during walking tasks (Weber et al., 2016). It is a modification of another balance scale, 
the Dynamic Gait Index, designed to improve its reliability and decrease the ceiling effect 
(Wrisley, Marchetti, Kuharsky, & Whitney, 2004). Unlike the BBS which focuses on 
sustaining positions of varying bases of support, this measure can provide insight into 
cognitive or balance deficits that limit safety during functional mobility in the home or 
community. For example, items involve walking with head turns, stepping over obstacles, 
and pivoting, which are reflective of walking while scanning one’s environment, 
avoiding obstacles in the home, and turning corners in the home or community. A cutoff 
score of less than or equal to 22 out of 30 has been found to be effective in predicting 
prospective falls (Wrisley & Kumar, 2010). 
Mini-Balance Evaluation Systems Test (mini-BESTest). While the FGA only 
focuses on walking tasks, the mini-BESTest is larger in scope. This 14-item test measures 
not only static and dynamic balance, but also sensory orientation and reactive postural 
control, which are not included in most scales. It has been found to have a lower ceiling 
effect, slightly higher reliability levels, and greater accuracy in detecting patients with 
mild balance deficits (Godi et al., 2013; Tsang, Liao, Chung, & Pang, 2013). Although it 
is lengthier and involves the use of equipment for more challenging tasks, results from 
this measure would indicate how patients might react on different surfaces or with 
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reduced vision, and whether a patient is able to self-recover after a loss of balance.  
Cognition. Cognitive impairment affects more than one third of stroke survivors, 
primarily in domains such as memory, orientation, language, and attention (Winstein et 
al., 2016). Cognition is integral to effective performance in all ADLs, and even small 
impairments can compromise patients’ participation, safety, and well-being (Burton & 
Tyson, 2015). Innumerable measures exist to measure a patient’s cognitive status. The 
purpose of this discharge planning model is not to go in-depth or assess language deficits, 
as that is the scope of speech and language pathology. Instead, a widely-used 
standardized assessment that was applicable to a majority of patients and available in 
multiple versions and languages was selected—the Montreal Cognitive Assessment 
(MoCA).  
The MoCA is a brief cognitive screening tool used in 100 countries across the 
world (Nasreddine, 2017). It is quick to administer, psychometrically sound, and 
available in multiple versions (i.e. full, basic, blind, and alternate versions of the full) and 
over 10 languages. It has been found to be more sensitive than other cognitive screening 
tools (Burton & Tyson, 2015), is portable, and spans multiple cognitive domains, and 
thus preferred over other assessments that may require more time and resources to 
administer.  
Other. The last category of assessments is a group of scales measuring additional 
deficits relevant to stroke, such as visual inattention, motor control (i.e. upper and lower 




• Visual inattention: Clock Drawing Test and Star Cancellation Test  
• Motor Control (i.e. UE and LE function) 
o Motricity Index and Fugl-Meyer Assessment of Sensorimotor Recovery 
after Stroke (UE and LE domains) 
• Spasticity: modified Ashworth Scale  
Visual inattention. Visual inattention (a.k.a. hemi-inattention, neglect, hemi-
neglect, visual neglect, unilateral spatial neglect) is a condition in which an individual 
does not attend to stimuli on one side of his/her body (personal neglect), the space within 
reaching distance (near extra-personal neglect), and/or the space beyond reaching 
distance (far extra-personal neglect) (Canadian Partnership for Stroke Recovery, 2015). A 
number of methods exist to measure visual inattention, each with its own limitations. 
Personal or body neglect and far extra-personal neglect are best measured while 
observing patients perform functional activities. Even slight neglect can restrict activities 
several months post-stroke (Jehkonen et al., 2000; Viken, Samuelsson, Jern, Jood, & 
Blomstrand, 2012). The following measures can be used in an attempt to measure near 
extra-personal neglect. 
Clock Drawing Test (CDT). The CDT is a screening tool used to determine 
cognitive impairment and visuospatial abilities. It involves drawing a clock, with the 
numbers and hands on the face of the clock showing a specific time. It has been found to 
have excellent reliability and adequate validity (Canadian Partnership for Stroke 
Recovery, 2017b), and although it has been primarily used to screen for cognitive 
deficits, it can be useful in detecting spatial neglect.  
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Studies revealed that clock drawings by patients with neglect often demonstrate a 
right-left asymmetry as well as abnormalities of the perimeter, with patients with neglect 
often drawing smaller clocks (Chen & Goedert, 2013; Smith, Gilchrist, Butler, & Harvey, 
2006). Neglect has also been associated with errors on the face of the clock, including 
numbers and hands being clustered, repeated, or omitted (Chen & Goedert, 2013).  
Limitations of the CDT include the variability in administration (e.g. pre- versus 
free-drawn clock, clock reading test, clock copying) and scoring methods. Therefore, 
some have suggested focusing on the qualitative aspects of the drawing, as increasing the 
complexity of scoring was not shown to enhance the test’s ability to identify cognitive 
impairment (Mainland, Amodeo, & Shulman, 2014). In this way, the CDT may be useful 
as a screening tool to detect impairments or establish a baseline for future follow-up 
(Cooke, Gustafsson, & Tardiani, 2009; Mainland et al., 2014; Shulman, 2000). 
Star Cancellation Test (SCT). The SCT is a paper-and-pencil-based assessment of 
visual inattention that requires the patient to cross out all small stars amongst a mix of 
large and small stars and letters. It is one of several tests that comprise the Behavioral 
Inattention Test (BIT), which is a more comprehensive, but also tedious and costly 
battery of assessments. The SCT has psychometric properties comparable to Albert’s 
Test, another measure of visual inattention. However, the SCT was determined to be a 
more sensitive measure not only amongst the tests comprising the BIT, but also in other 
studies as well (Bailey, Riddoch, & Crome, 2000; Halligan, Wilson, & Cockburn, 1990; 
Jehkonen et al., 1998).  
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Motor control—UE function. About 50% of patients with stroke have impaired 
UE function, causing limitations in ADL performance (Santisteban et al., 2016). But, 
global measures of function determine a patient’s level of independence, not their UE 
functional status (Ashford et al., 2008). Therefore, a number of studies have attempted to 
determine the best outcome measures to assess UE function post-stroke (Baker, Cano, & 
Playford, 2011). Assessments range from those attempting to quantify isolated 
movements to ones that focus on functional use. Only the former was selected for this 
discharge planning model, as use of performance-based tests looking at functional use 
(e.g. Motor Activity Log and Chedoke Arm and Hand Activity Inventory) require 
patients to have opportunities to utilize the affected UE in real-life tasks. In a setting such 
as acute care, where the hospital length of stay is often a week or less, this is not feasible. 
Motricity Index. The Motricity Index is used to measure UE and LE strength post-
stroke. It focuses on three major motions for each extremity (i.e. shoulder abduction, 
elbow flexion and pinch grip for the UE, and hip flexion, knee extension and ankle 
dorsiflexion for the LE), using Medical Research Council (MRC) grading to assess 
muscular strength (Gor-Garcia-Fogeda et al., 2014). Points are given for each motion 
tested based on the MRC score. A total score is determined by adding one to the sum of 
the scores for each of the three motions of the extremity. It has been correlated to 
dynamometry (Bohannon, 1999; Gor-Garcia-Fogeda et al., 2014), has been reported to be 
able to detect small UE movements in acute stroke (Sunderland, 1989), and scores were 
used in conjunction with other measures to predict walking ability (Bland et al., 2012; 
Collin & Wade, 1990). Although not as in-depth as some other measures, for patients 
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with minimal movement on the affected side, or when used as a screening tool, it can 
demonstrate the degree of a patient’s limb impairment post-stroke. 
Fugl-Meyer Assessment of Sensorimotor Recovery after Stroke (FMA). The FMA 
is the most commonly-used measure of sensorimotor impairments after stroke 
(Santisteban et al., 2016), and is considered the gold standard for comparison with other 
measures (Baker et al., 2011). It was designed to quantify motor status post-stroke based 
on sequential stages of motor recovery (Fugl-Meyer, Jaasko, Leyman, Olsson, & 
Steglind, 1975; See et al., 2013), and traditionally it was assumed that patients with lower 
scores only had proximal movements (Woodbury, Velozo, Richards, & Duncan, 2013). 
However, it is not truly linear (See et al., 2013) and patients with lower scores can exhibit 
distal movement (Woodbury, Velozo, Richards, & Duncan, 2013). 
The FMA consists of 155 items across five domains, scored on an ordinal scale 
(where 0 = cannot perform, 1 = performs partially, and 2 = performs fully) based on 
observation of patient performance of specific movements for all extremities, proximal to 
distal (Fugl-Meyer et al., 1975). Although the entire test is long, specific sections can be 
administered separately. The entire motor domain totals 100: 66 points for the UE, 34 for 
the LE. A short form of only 12 items also exists, and it has been shown to have 
psychometric properties that are comparable with those of the original FMA (Chen et al., 
2014; Hsieh et al., 2007), although less sensitive to change at an individual level (Chen et 
al., 2014; Singer & Garcia-Vega, 2017). 
The FMA-UE and LE scores have been used in a number of studies to predict 
return of motor function in the paretic limb (Kwakkel, Kollen, van der Grond, & Prevo, 
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2003); determine potential for community ambulation (Lee, An, Lee, & Park, 2016); or 
determine interventions from which patients would benefit (Lee, Hsieh, Wu, Lin, & 
Chen, 2015). For example: 
• 11 points at week two to 19 points at week four was associated with increased 
motor control of the affected UE (Kwakkel et al., 2003) 
• A cutoff score of greater than 25.5 predicted community ambulation (Lee et al., 
2016) 
• A 10-point increase from admission to discharge on the FMA-UE scale 
corresponded to a 1.5 change on the FIM (Shelton, Volpe, & Reding, 2001) 
• Patients with total motor scores less than or equal to five showed minimal 
change—would benefit from learning compensatory techniques and use of 
assistive devices (Shelton et al., 2001) 
• Patients with baseline proximal FMA-UE scores of less than 30 benefited from 
constraint induced movement therapy and robot-assisted therapy, while those with 
scores between 21–35 improved after mirror therapy (Lee et al., 2015) 
Despite its clinical utility, a number of issues have been cited. As the FMA 
intends to measure motor recovery, it may not be responsive to functional improvements 
in chronic conditions. Operational details of test administration were not included by 
Fugl-Meyer et al. (1975) and cut-off scores differ across studies, raising uncertainty 
regarding standardization of test administration and scoring (See et al., 2013). Table 2.1 




Table 2.1. Variability in FMA-UE Scoring Across Studies 
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(no to poor UE 
capacity) 
0–19 0–27 <31  
(no to poor UE 
capacity) 
Moderate 32–47  
(limited capacity) 
20–64 28–57 32–47  
(limited capacity) 
Mild 48–52  
(notable capacity) 
53–66  
(full UE capacity) 
65–66 58–66 48–52  
(notable capacity) 
53–66  
(full UE capacity) 
 
Nonetheless, it is a familiar and comprehensive test, and its widespread use in 
both clinical care and research can help facilitate communication across settings and 
providers.  
Motor control—LE function. The Motricity Index and FMA (LE domain) were 
also selected as key measures to quantify LE function and strength. (See descriptions for 
the Motricity Index and FMA in the Motor control—UE function section.) Other 
information can be gleaned from the balance and mobility assessments as appropriate. 
Spasticity. Spasticity is common among patients with stroke. It is defined as 
“muscle tone that is higher than normal and resists passive stretching” (Levit, 2008, p. 
643) or a velocity-dependent increase in the tonic stretch reflex (Aloraini, Gaverth, 
Yeung, & MacKay-Lyons, 2015). It can lead to pain and stiffness, difficulty sleeping, and 
difficulty maintaining hygiene and performing basic self-care tasks (Birns & Irani, 2015). 
There is no clinically direct method for measuring spasticity. However, the Tardieu Scale 
and modified Ashworth Scale (mAS) are the most commonly cited measures used to 
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quantify spasticity in patients with stroke (Aloraini et al., 2015), with the latter more 
often used for adults and the former for children. Although the mAS has been questioned 
in its ability to measure spasticity versus resistance to passive motion; due to its ease of 
use and clinical acceptance, it was selected as the more appropriate measure for the acute 
care setting. 
Occupational Therapy-Specific Measures 
An additional set of measures was designated for OTs to complete, as a means to 
address the domains of balance and cognition. This information would supplement their 
observations and measures of ADLs to provide additional support of their 
recommendations. The Functional Reach Test and Romberg test were selected to provide 
insight into balance deficits, and the CDT as a screen for cognitive impairments. (See 
Appendix E.) 
Functional Reach Test (FRT). The FRT is a single-item test used to detect 
balance problems, by having patients reach forward with the shoulder flexed to 90°, 
while maintaining a fixed base of support in a standing position (Smith, Hembree, & 
Thompson, 2004). It is a psychometrically-sound tool (Tyson & Connell, 2009) that has 
been found to be closely associated with the BBS (Smith et al., 2004), and therefore 
suggested as an alternative when time constraints are an issue (Smith et al., 2004). A 
modified version also exists, which involves reaching forward and laterally while seated, 
and can be utilized with patients who are unable to maintain a standing position. 
Romberg test. Multiple systems are involved in maintaining balance, including 
the visual, somatosensory, and vestibular systems. The Romberg test is a measure of 
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balance with a narrowed base of support that relies on the integrity of the aforementioned 
systems. Patients are instructed to stand with their feet together and their eyes open then 
closed for 30 seconds (each position), so that therapists can observe their bodily sway. 
The sharpened Romberg test—a modified version in which patients are instructed to 
maintain a heel-toe position with their eyes open then closed—has also been used to 
identify patients at a high-risk for falls (Gras, Epidy, Godin, Hoessle, & Pohl, 2015).  
The Romberg test was originally developed to evaluate the integrity of the dorsal 
column of the spinal cord responsible for conducting proprioceptive impulses from the 
extremities to the higher centers to maintain balance (Khasnis & Gokula, 2003). 
However, it has been used to discriminate between fallers and non-fallers and may 
indicate the presence of other disorders (Khasnis & Gokula, 2003). From a functional 
perspective, it can reflect a patient’s likely performance during daily activities (Schaefer, 
2015), for example, getting up at night, washing one’s hair or face in the shower with 
eyes closed, or taking off a sweater. Although some argue that this test is not specific 
enough and that performance-based observation can yield greater information (Turner, 
2016), this is sometimes not possible in the acute care setting. Therefore, this test was 
selected as a means to identify potential balance deficits or the need for further testing, 
and to make recommendations for equipment and task modifications to enhance safety. 
Clock Drawing Test (CDT). As previously mentioned, the CDT is a screening 
tool used to determine cognitive impairment and visuospatial abilities. It is seen as a 
complex task involving a number of abilities including comprehension, planning, 
memory, and attention (Suhr, Grace, Allen, Nadler, & McKenna, 1998); has been shown 
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to be correlated with the Mini Mental Status Examination and cognitive-FIM (Adunsky, 
Fleissig, Levenkrohn, Arad, & Noy, 2002); and can differentiate between various stroke 
subtypes (Suhr et al., 1998). For example, patients with right hemisphere strokes were 
found to display more difficulty with graphic features and spatial planning, and 
perseveration was more common in patients with cortical versus subcortical impairments 
(Suhr et al., 1998).  
For these reasons, the CDT is believed to be a useful tool to screen for cognitive 
impairments as well as the presence of hemi-spatial neglect in patients with stroke 
(Cooke et al., 2009; Mainland et al., 2014; Shulman, 2000; Yoo, Hong, & Lee, 2013). 
However, due to variability in scoring systems used to assess clock drawings and the 
limited scope of the assessment (Suhr et al., 1998), some researchers have suggested 
focusing on the qualitative aspects of the drawings instead (Mainland et al., 2014).  
Summary: Role of Measurements 
Standard evaluations are variable, but may include obtaining a thorough history, 
observing ADLs and transfers, evaluating vision and sensation, and measuring gross 
motor function. The core set of measures as well as those specifically selected for OTs, 
should supplement—not replace—standard evaluation methods. They are tools that can 
be used to help guide discharge planning, predict future outcomes, make equipment 




Understanding the Problem: Applying Theoretical Frameworks 
      OT curriculum prepares students for practice as generalists with broad exposure 
to various practice settings. As such, any advanced training or education would be based 
upon the individual’s motivation and desire to advance his/her knowledgebase. 
Specifically related to stroke, this would involve not only advanced training in different 
approaches to treating patients, but also utilizing evidence to support clinical practice. 
      With the increase in number of individuals with acute and chronic stroke, the OT 
profession cannot provide appropriate, evidence-based, efficacious care if practitioners 
are not willing or do not have the motivation to advance their knowledge regarding 
evidence-based care for patients with stroke. The Model of Human Occupation (MOHO) 
and Adult Learning Theory (ALT) can help to highlight the intrinsic and extrinsic factors 
that affect knowledge uptake among clinicians. 
Model of Human Occupation (MOHO) 
      MOHO is concerned with individuals’ participation in life occupations, and 
considers the inner characteristics of an individual and his/her interactions with the 
environment (Kielhofner, 2009). Related to practicing OTs, this would include beliefs 
about what is worth doing and what goals deserve commitment (volition); roles based on 
the work culture as well as habits regarding use of time and work performance 
(habituation); and the physical ability to carry out a task (performance capacity). Lack of 
motivation and habituation would lead to utilization of the same treatment strategies and 
reduced evidence-seeking behaviors, with practitioners instead relying on outdated 
information or information from colleagues. Motivation within each individual to learn, 
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then, would dictate whether they would spend time or resources on continuing education 
courses, utilize available resources from work to further educate themselves, or apply the 
knowledge learned in school to current practice.  
Adult Learning Theory (ALT)  
      ALT further expands on this dilemma by considering the ways in which adults 
learn. It is based on the assumptions that adults are more self-directed, internally 
motivated, have a reservoir of experiences which impact their learning, and benefit more 
from problem-centered learning (Merriam, 2004). Related to these principles, much 
research has investigated the role of autonomy and motivation in learning.  
      Autonomy, or self-directedness in learning, means that adults take responsibility 
for their own actions, are engaged in the learning process, and benefit more from a 
collaborative relationship (Kenner & Weinerman, 2011). Suggested methods involve 
active participation from the learner; for example, by allowing students to set rules, 
choose seating, or generate solutions to problems (Patall, Cooper, & Robinson, 2008).  
      In addition to self-directedness in learning, extensive research has been conducted 
to identify the ways in which motivation impacts learning, including the negative effects 
of outside incentives (Jones, 2013), how attitudes before training impact willingness to 
begin learning (Jones, 2013), the use of accountability to increase motivation 
(Gegenfurtner & Vauras, 2012), and the effects of choice on intrinsic motivation. 
Research related to intrinsic motivation and choice suggests that choice is most effective 
when an individual makes two to four choices and when an external reward is not 
involved (Patall et al., 2008). In regards to ALT, adults are said to be motivated to learn 
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in order to deal with an issue or problem of immediate concern and that problem-centered 
learning is preferred because it allows for immediate application (Merriam & Bierema, 
2014). Based on these findings and the principles of ALT, effective education or training 
is believed to be: 
• Relevant: Information is learned the best when relevant to past and present 
experiences. 
• Engaging: Adults need to be engaged in the process of learning. 
• Active and problem-centered: Skills are best taught in real-world settings, 
replicating the environment in which the knowledge will be applied. 
The presumption is that each individual comes with varying levels of experience 
and if there is no reason or internal drive to learn, change will not occur. These basic 
assumptions can be applied to methods utilized to teach adults, in this case, OTs. Figure 




Promoting and Maintaining Change: Education and Clinical Adherence 
Competence is a lifelong, self-directed and internally-driven process that has been 
measured in professional settings via independent study, academic coursework, 
continuing education, presentations, publications, research, advanced certification, peer 
review, and work experience (Hinojisa & Blount, 1998). Multiple organizations attempt 
to promote and maintain clinical competency in OT—the National Board for 
Certification in Occupational Therapy (NBCOT), with its certification process as a 
national model to guide assessment of clinical competence, AOTA with its professional 
standards and educational resources, and state regulatory boards with license renewal 















Figure 2.1. Learning according to ALT 
An individual, coming in with his/her own experiences and 
attributes (e.g. motivation), is said to learn when s/he is able 
to construct new meaning and apply new knowledge. This is 
the result of engagement in informal (e.g. observation, work) 
and formal (e.g. courses) learning via activities and 
interactions, which are further mediated by social structures 








continuing education requirements were shown to have no impact on competency 
(Lysaght, Altschuld, Grant, & Henderson, 2001). 
      Driving forces for continuing competency and its maintenance were found to be 
diverse. They include workplace support and competency monitoring (Lysaght et al., 
2001), higher standards to protect consumers (Grossman, 1998), pressures from existing 
regulatory systems (Grossman, 1998), as well as personal motivation (Lysaght et al., 
2001), knowledge, and clinical judgment (Youngstom, 1998). In the end, the therapist’s 
professional responsibility for continuing education is critical, and identifying methods to 
facilitate knowledge uptake and clinical adherence becomes a priority. 
Clinical Adherence 
In a study looking at the impact of guidelines in healthcare, guideline 
development and implementation only led to modest improvements (Grimshaw et al., 
2005). Furthermore, methods to increase adherence (e.g. audits, clinician feedback, 
events focused on adherence) were found to be ineffective in some studies (Bland et al., 
2013), but deemed potentially useful in others (Ivers et al., 2012). Shorter and simpler 
documents are believed to facilitate more efficient uptake of key information given time 
limitations amongst clinicians (Grandage, 2002; Marriott, Palmer, & Lelliott, 2000; 
Wang, Bartless, Grad, & Pluye, 2009). With this in mind, the following are summary 
points related to education and/or guideline adherence: 
• Formal programs, mentorship, on-the-job training, and observation of skilled 




• Interventions targeted at specific obstacles are more effective, such as small group 
interactions with active participation (Grol & Grimshaw, 2003). 
• Multifaceted interventions based on educational meetings aimed at increasing 
understanding of and adherence to clinical guidelines may improve practice 
(Murthy et al., 2012; van der Wees et al., 2008). 
• A clinical practice guideline combined with a guideline tool may improve 
clinician adherence to recommendations (Flodgren et al., 2016). 
• Printed educational materials when used alone and compared to no intervention 
may have a small beneficial effect on professional practice (Giguere et al., 2013). 
• Audits and feedback may be useful in promoting clinical competency and 
encouraging behavior change, such as the use of EBP (Ivers et al., 2012). 
Research Limitations 
      Several articles and evidence-based websites specifically for stroke rehabilitation 
were reviewed, but there are several limitations to the studies and reported findings. First, 
the sources located for this review were those that were free, available in full text, and 
written in English. A number of studies may have been excluded if they were not 
accessible. Of the articles reviewed, there was difficulty in comparing the various 
outcome measurements because the operational definitions used for items in each 
measure differs, even for the same construct or task. There were also inconsistencies 
across studies in defining variables, research methods, and potential biases, in addition to 
differences in the sample sizes and sources, limiting generalizability and reproducibility 
of the study findings. Finally, not all studies utilized the highest grade of evidence (i.e. 
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systematic reviews, meta-analyses and randomized controlled studies). Nevertheless, 
qualitative reviews and smaller studies can provide information that cannot be acquired in 
quantitative studies (e.g. individual perceptions that can further aid in understanding the 
patients’ priorities and potential areas for further research). 
Summary of Recommended Guidelines 
      Discharge planning may lead to increased patient and professional satisfaction, 
bring a small reduction in hospital length of stay, and reduce the risk of readmission at 
three-months follow-up (Goncalves-Bradley et al., 2016). It must be initiated earlier due 
to the push for shorter lengths of stay, insurance limitations, and the need to refer to 
outside facilities for continued care (AHA, 2015). A multidisciplinary approach with 
clear roles and guidelines may facilitate discharge planning in the hospital setting (New, 
Andrianopoulos, et al., 2013a; Wong et al., 2011). This should include earlier referrals 
and assessments, and earlier initiation of discharge planning (Greenwald, Denham, & 
Jack, 2007). From a clinical standpoint, this would include timely initiation of therapy 
evaluations. Finally, evaluation should involve the application of EBP, which has been 
associated with improvement in patient outcomes and care, and a reduction in associated 
healthcare costs (Upton et al., 2014).  
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CHAPTER THREE: Description of Proposed Program 
The acute care setting is characterized by medically unstable patients, relatively 
short lengths of stay, limited time for evaluation and treatment, and limited equipment. 
Occupational therapists (OTs) in acute care contribute a broad range of clinical skills 
including but not limited to client-centered evaluation, interventions, and task 
modification to facilitate progress towards goals, while also analyzing pre-hospitalization 
roles and addressing factors such as discharge destination (Bondoc et al., 2012). 
However, clinical reasoning and decision-making skills utilized by therapists are not 
always based on evidence. Hospital readmissions and delayed discharges have also been 
found to be related to poor discharge planning. This necessitates the establishment of a 
method to ensure consistency and efficiency of patient evaluation. 
      This author is proposing an evidence-informed discharge planning model for 
stroke rehabilitation to facilitate discharge planning in the acute care setting. This model 
will be multidisciplinary, gathering expertise from occupational, physical and speech 
therapists to obtain a holistic perspective of a patient’s functional status. Research has not 
identified one specific method for teaching adults, some instead suggesting the use of 
multimodal methods (Lizarondo, Grimmer-Somers, Kumar, & Crockett, 2012; Rebbeck, 
Maher, & Refshauge, 2006). Therefore, considering the time and resources required to 
ensure cost-effectiveness and time efficiency (Baker et al., 2015; Grimshaw et al., 2005), 
as well as potential variability in learning styles, (a) an educational manual; (b) website; 
and (c) in-services and discussion groups will be used to disseminate information related 
to this protocol. 
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Overview of the Proposed Model 
Educational Manual 
      A core set of measurements will be provided to target major domains relevant to 
daily function. Measures will be organized along a continuum of increasing difficulty to 
allow therapists to choose assessments that match a patient’s functional status and that 
can be carried over to other settings to measure progress over time. The manual will 
include the following: 
• Objectives  
• Theoretical framework(s) 
• Core set of measurements  
• Occupational therapy (OT)-specific measures 
• Algorithms to guide assessment selection 
• Standardized assessments and associated summaries 
• Characteristics of post-acute care (PAC) sites 
• Case studies 
• Additional resources 
An educational manual with evidence-based recommendations regarding 
assessment selection to facilitate discharge planning was determined to be the more 
effective option for the healthcare setting in disseminating information related to this 
project, as it is accessible, inexpensive, and convenient. The manual will be available in 
the rehabilitation department, both printed and saved as a PDF to a common folder 
accessible from any computer. 
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Adults are said to be more motivated to learn when dealing with a specific issue 
or problem of immediate concern and to prefer problem-centered learning because it 
allows for immediate application (Merriam & Bierema, 2014). Therefore, information 
will be presented based on key patient deficits using case studies and algorithms.  
Website 
A website will be created and will include the same information as the 
educational manual, but also contain videos and pictures related to each assessment, 
additional case studies reflecting implementation of the model, a blog to allow therapists 
to discuss diverse topics, and links to other resources. This would enable faster 
dissemination of tools, updated guidelines, and other resources relevant to the model, as 
well as access to materials from any location outside of work. 
In-services and Discussion Groups 
      An initial in-service regarding the use and accessibility of the manual would be 
conducted to (a) ensure understanding of the purpose and goals of the discharge planning 
model and (b) nurture interest amongst clinicians to increase their engagement and 
commitment. Issues relevant to each stakeholder would be highlighted. For supervisors, 
this might mean relating the project to improved staff competency and productivity, 
while for staff, it would be highlighting aspects of the program that would make their job 
easier, such as improved ease of assessment selection and discharge planning, and accrual 
of continuing education units (CEUs). Additional training would be conducted related to 




      Small group interactions with active participation (Grol & Grimshaw, 2003) and 
educational meetings aimed at increasing understanding of and adherence to guidelines 
have the potential to improve practice (Murthy et al., 2012; van der Wees et al., 2008). 
Therefore, formal and informal discussion groups, each lasting about an hour, will be 
held to address issues related to implementation of the manual, aid in problem solving for 
complex cases, or provide opportunities to make suggestions for improvement. 
Educational Manual: Key Components 
The primary source of information will be the materials comprising the 
educational manual. The following sections provide brief descriptions of each component 
of the manual. 
Objectives 
The main objective of the manual is to provide a pathway for clinical reasoning to 
determine discharge planning in the acute care setting, using evidence-based information. 
The objectives of the manual are to: 
• provide participants with a quick and effective means to apply evidence to daily 
practice and link it to function 
• present information in a format that is easy to review and apply without formal 
training 
• provide a pathway for clinical reasoning when making discharge 
recommendations for post-stroke patients with varying levels of function 
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      The goal is for therapists to utilize these guidelines when evaluating patients with 
stroke, develop treatment plans and discharge recommendations that draw upon research, 
and promote consistency when reporting functional outcomes that help determine the 
next level of care. (See Appendix F to review the objectives.) 
Theoretical Frameworks 
      The Model of Human Occupation was used to understand how learning and 
behavior is influenced by an individual’s motivation, roles, routines and skills, as well as 
the physical and social environment. Information obtained from literature reviews 
regarding research utilization amongst therapist and the challenges of the acute care 
setting were considered when developing the materials for this model. 
Adult Learning Theory (ALT) was used to create the organization and content of 
the manual. ALT proposes that change is driven by intrinsic motivation; therefore, 
materials related to professionals’ needs and tailored to address barriers may be more 
likely to improve professional practice. Straight-forward evidence-based 
recommendations that demand little change to existing routines were found to lead to 
greater adherence (Foy, 2002; Grol et al., 1998). For this reason, it was recommended to 
develop guidelines that limit change of existing routines and practices, for better staff 
compliance (Grol et al., 1998). As the majority of the assessments utilized include items 
that are typically performed in treatment sessions, there would likely be little change to a 
therapist’s typical evaluative methods except for documentation. Therapists would be 
introduced to the model and its relevancy to current practice to demonstrate how it can fit 
into their daily routine. 
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Core Set of Measurements 
      Ideally, all therapists working in the rehabilitation department (i.e. occupational, 
physical, and speech therapists) would be introduced to this protocol. Disciplines that 
would take the lead role in completing assessments would be identified for each domain; 
for example, balance and mobility assessments would be completed by the physical 
therapists, cognitive assessments would be administered by the speech therapists, and 
activities of daily living (ADLs) would be measured by the OTs. Depending on patient-
specific limitations, additional measurements would be conducted, such as those 
measuring visual inattention, upper or lower extremity dysfunction, and spasticity. These 
will be utilized by physical and occupational therapists as needed.  
By emphasizing team work, there is no duplication of services. Multiple 
disciplines will contribute their expertise in making appropriate recommendations based 
on the use of evidence-based measures, and utilization of similar measures across settings 
could lead to enhanced communication amongst practitioners. It is important to note that 
all assessments were chosen based on their ability to provide clinically useful information 
or for their relationship to functional activities, and all fall within the scope of 
occupational therapy (OT) practice. Therefore, if there are site-specific limitations (e.g. 
time, limited staffing) that do not allow for the aforementioned structure, then measures 
can be distributed amongst disciplines in a different manner. Figure 3.1 demonstrates 





Measures by domain. Assessments were selected based on their psychometric 
properties, clinical utility, time to administer, and cost. To reflect how stroke recovery, 
interventions and therapy intensity or quality change over time, measurement selection 
was considered to be on a continuum. Assessments were categorized according to four 
major domains (i.e. ADLs, balance and mobility, cognition and other) and listed to reflect 
increasing difficulty. For example, measures under the balance and mobility domain 
range from assessments of sitting balance to those of dynamic standing balance and 
mobility. These core measures will supplement a standard evaluation, which should 
include an interview to obtain information regarding the patient’s prior level of function, 
an assessment of a patient’s vision and sensation, and observation of patient performance 


























Figure 3.1.  Discharge planning model, major domains and the respective disciplines capable 
of evaluating these domains. Primary disciplines are bolded and marked with an asterisk. 
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 OT-specific measures. In addition to the core measurements, a secondary option 
will be provided specifically for OTs to allow for a comprehensive evaluation of patient 
deficits and needs, without duplication of services. The same core set of measures will be 
utilized to measure deficits in ADLs and other areas (i.e. inattention, motor control, and 
spasticity). To measure balance, OTs will complete the Functional Reach Test and 
Romberg test. To screen for cognitive impairments, therapists will utilize the Clock 
Drawing Test, which can also be used to screen for near extra-personal inattention. 
Observation is highlighted throughout the evaluation process, as some deficits in 
cognition, attention, and balance are more readily identified during ADLs and functional 
mobility, but not formal testing. (See Appendix E to review these measures.) 
Algorithms to Guide Assessment Selection 
 Algorithms have been developed to assist therapists when choosing assessments 
within each domain, as most domains provide at least two test options to account for 
differences in patients’ functional levels. For example, to measure balance, a therapist 
will be selecting from six measures depending on the patient’s degree of physical or 
cognitive impairment. (See Appendix G to review these algorithms.) 
Standardized Measures and Associated Summaries  
      All standardized assessments will be included both online and in a printed 
manual, for reference or to make copies to use with patients. Shorter and simpler 
documents are believed to facilitate more efficient uptake of key information given time 
limitations among clinicians (Grandage, 2002; Marriott, 2000; Wang et al., 2009). 
Therefore, tables and bullet points summarizing key information related to each measure 
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will be provided. Information will include available psychometric properties, normative 
data and cut off scores, and the relationship between assessment items and functional 
activities. (See Appendix H to view an example of interpretations of individual test items 
on select measures.) These basic fact sheets would provide a brief description of each 
assessment, as well as examples of functional activities related to different assessment 
items, as a means to relate research to clinical care. Although the original measures will 
be included in the manual, condensed versions of each assessment will also be created for 
portability. 
Characteristics of Post-Acute Care (PAC) Sites 
      Descriptions of and admission criteria to different PAC sites will be provided in a 
table format to aid in the determination of the patient’s discharge disposition from the 
acute care setting (see Appendix I). By comparing the results of outcome measures with 
established criteria, clinicians can make recommendations for continued rehabilitation at 
appropriate PAC sites, thereby preventing unnecessary expenditure of healthcare 
resources (Kennedy et al., 2012) and improving equity of access to rehabilitation services 
to those who will benefit the most (Hakkennes et al., 2011).  
Case Studies 
Case studies will be included as a means to assess staff knowledge of the material 
presented in the manual and to suggest additional factors to consider when making 
discharge recommendations. (See Appendix J for case study examples.) 
Additional Resources 
 Additional information and resources will be listed for reference, including: 
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• common symptoms of stroke syndromes 
• links to websites regarding stroke-related topics or standardized measures 
• articles referencing assessments 
• summarized list of evidence (see Appendix K to view an example) 
Being cognizant of common stroke symptoms will allow therapists to anticipate 
which measures or additional measures may need to be administered, while links to 
websites and access to articles would give therapists the option to locate additional 
information from evidence-based resources as needed.  
Program Outcomes 
The goal of the discharge planning model is to help therapists make fast and 
appropriate discharge recommendations based on evidence, with an understanding of the 
application of the outcomes to clinical care. There is not a single solution to a problem, 
but a range of possibilities, each with their own advantages and disadvantages (Grob, 
2015). The emphasis should be placed on increasing awareness of evidence-based 
practice (EBP) and also on improving clinical competency and confidence in relation to 
stroke rehabilitation. 
Short-term outcomes would focus on increasing interest in manual use and 
participation in discussions, awareness of EBP and assessment use in stroke 
rehabilitation, and reported confidence with evaluating patients with stroke. Related 
intermediate outcomes would include continued reports of improved confidence treating 
patients with stroke and ease of discharge planning. Finally, long-term outcomes would 
concentrate on improved usage of standardized assessments and EBP; improved clinical 
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competency and confidence in relation to stroke rehabilitation; and improved patient 
outcomes, such as reduced readmission rates and hospital lengths of stay. 
Potential Barriers and Challenges 
      There are a number of individual and environmental factors that could pose 
challenges when implementing the program. Individual factors are related to time, 
compliance and prior experience. Productivity demands and time constraints of therapists 
in acute care could limit clinical adherence, as therapists may initially find it more 
challenging to implement a new protocol that somewhat deviates from their routine. For 
therapists with no prior experience using certain measures, there may be inconsistencies 
with recording or reporting results, further discouraging adherence to the protocol and 
utilization of new measures. Given the similarities across some disciplines, it would also 
be essential to ensure there is no duplication of services that could create potential 
conflict that would in turn affect team work. 
      Environmental or organizational factors include the culture of a department, 
funding, and space. A culture that does not foster EBP would be the largest barrier to 
initiating implementation of the program, as staff would not understand the rationale or 
importance of the program itself. Although one of the key elements of this model was the 
use of free measures that involve minimal additional resources, there is some cost to 
maintain the manual and website, print assessments, conduct in-services, or hold 
discussion groups. There are also space and procedural issues related to organizing in-




Despite these challenges, it is essential that efforts be made to enhance 
professional practice. Clinical education can be viewed as a bridge between the academic 
and clinical realms. By identifying the most effective modes of instruction as well as the 
most efficacious and evidence-based treatments, we can promote clinical competency in 





CHAPTER FOUR: Evaluation Plan 
Prior to program launching, an evaluation will be conducted to determine whether 
the teaching modalities and program delivery and design are effective, feasible, practical, 
and target the needs of occupational therapists (OTs) working with patients with stroke, 
in order to facilitate the creation of a model that is dynamic and educational materials that 
are effective and user-friendly. The goals of this formative evaluation would be to gather 
information regarding the perceptions of the users and feedback or suggestions for 
improvement based on existing policies and procedures, facility or contextual limitations, 
and skills. Questions and measures related to competency and compliance will be 
included to determine whether having this resource improves research utilization and 
competency in treating patients with stroke. Key questions include: 
• How often do therapists incorporate evidence-based practice (EBP) and what are 
common resources utilized? 
• What existing methods are used to measure clinical competency?  
• What teaching methods and material would be most useful to incorporate? 
• Are there any content areas that have not been included in this program that would be 
beneficial to address? 
• What changes to the program design would make participation worthwhile? 
• Based on the existing implementation design, how might the program be modified to 
make it more cost and time efficient?  
      The information gathered would be primarily utilized by the individual guiding 
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the program implementation, but also by each participating therapist and his/her 
supervisor. If supervisors are aware of the needs of their employees and each therapist is 
aware of his/her own educational needs and interests, this can lead to greater team work 
and individual growth. The program itself is for staff development and would therefore 
be utilized by OTs and other rehabilitation therapists; however, if successful after 
implementation, it would be presented to the director of rehabilitation as well as 
organizations like the American Occupational Therapy Association (AOTA) to 
demonstrate existing programs available for practitioners in hopes of gaining additional 
interest and support. 
Brief Overview of the Evaluability Assessment Plan 
An evaluability assessment is used to assess whether programs are ready for 
useful evaluation, to get agreement on program goals and evaluation criteria, and to 
clarify the focus and intended use of further evaluation (Trevisan & Huang, 2003). The 
basic steps of an evaluability assessment are: 
• Identifying and involving intended users and key stakeholders 
• Clarifying the program design 
• Exploring the reality and assessing the plausibility of the program  
• Reaching consensus amongst stakeholders (e.g. on changes in program design and 
implementation, or on the focus and intended use of further evaluation)  
The stakeholders for this project include OTs and other rehabilitation staff in 
inpatient hospital settings, the supervisor for inpatient rehabilitation services, the director 
of rehabilitation, and eventually, organizations such as AOTA. Each stakeholder would 
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have varying levels of involvement at different stages of the program. For example, OT 
staff would be the most involved in providing feedback regarding program content and 
delivery; while supervisors would provide feedback regarding feasibility, time 
constraints, and cost-effectiveness. The director of rehabilitation would be primarily an 
informant who is updated regarding the progress of the project and its evaluation, as 
would be AOTA, as these stakeholders would be needed to obtain greater support and 
widespread dissemination of the program in the future. 
In order to get consensus amongst stakeholders, the interests of each must be 
highlighted while communicating the intended purpose(s) of the project and evaluation. 
All information must be presented to allow stakeholders to provide suggestions and have 
the ability to negotiate. This would be done via briefings or meetings and documentation 
to present the following: 
• Research/information regarding:  
o Clinical pathways or algorithms (existing, uses of, effectiveness of) 
o Clinical competency (impact, methods of measurement) 
o Discharge planning (in relation to the use of EBP or clinical pathways) 
o Research related to barriers to EBP 
o Evaluability assessment (the major steps/process, importance of, and 
participant roles) 
• List of potential barriers (of the project): 
o Time constraints 
o Funding for program execution  
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o Individual understanding of materials, differences in learning styles  
o Staff experience and competencies 
• List of issues (related to executing the evaluability assessment): 
o Time constraints 
o Methods for identifying staff preferences 
o Getting enough and consistent staff participation 
• Existing policies and materials: 
o Current competency checklist 
o Outline of project proposal and project evaluation  
o Samples of educational materials for the project 
o Sample surveys to be used in the project evaluation 
Core Purpose and Scope of Evaluation 
      The core purpose of the evaluation is to provide descriptive information regarding 
changes that need to be made to improve the program. Given that this is a formative 
evaluation being conducted in the pre-launching phase of the program, the scope of the 
evaluation would be fairly limited. Participants would include rehabilitation staff working 
with patients with stroke in the acute care setting and their respective supervisors. The 
duration of the evaluation would span three to six months to allow time for some training 
sessions to be conducted, feedback to be obtained, and changes to be made to allow for 




Evaluation questions would be different for each type of stakeholder. For 
therapists, questions would primarily focus on practicality and usefulness of program 
content, program delivery, and open-ended questions for individuals to provide 
suggestions. For example:  
• What topics or areas would you want more guidance or training in related to the 
evaluation of patients with stroke (e.g. pusher’s syndrome, apraxia, cognition, 
applying standardized assessments, etc.)? 
• Does having clinical pathways or algorithms to guide stroke evaluation aid in goal 
setting, intervention selection and discharge planning? What is lacking? 
• Which or what aspects of the manual and other teaching modalities do you find 
most useful (e.g. written materials, easy access to assessments, hands-on training, 
peer mentoring, discussion, case studies, etc.)? 
• Do you have any other suggestions? 
For supervisors, questions would be related to cost-effectiveness, time, and staff 
competencies:  
• Do you perceive the frequency or type of educational trainings and materials to be 
feasible? What other suggestions do you have? 
• Is there enough funding to cover the cost of in-services? 
• Are the suggested methods of measuring competency realistic? Any suggestions? 
  
58 
• Are there other areas or topics related to stroke that you feel need to be included 
in the manual or during in-services?  
Finally, for the director of rehabilitation, it would be essential to obtain 
perceptions regarding the overall cost-effectiveness, execution and effect of the program 
on the department.  
Research Design, Data Gathering and Data Management Plan 
Given that the evaluation is formative and the goal is to obtain descriptive 
information to help modify the program, the research design will be primarily qualitative, 
although it will have some quantitative data. Qualitative information such as feedback 
regarding staff perceptions and competency, would be obtained via focus groups, 
interviews, and record reviews. Quantitative information would be collected through 
record reviews to note assessment use, sign-in sheets to monitor attendance to in-services, 
billing sheets to measure productivity, and overall scoring and frequency from surveys to 
measure factors such as confidence, using Likert scales.  
      Qualitative information from focus groups, interviews and questionnaires would 
be coded into words or categories, then stored on a computer-based spreadsheet, with 
responses entered by designated individuals. Quantitative information retrieved from 
printed and online documentation and records would be logged into a spreadsheet as well. 
All individuals assisting with data management would undergo training prior to the 
program evaluation to ensure consistency and accuracy with ratings and data collection. 
      Assessments would be conducted at various stages, as would brainstorming 
sessions to obtain feedback regarding the program to make appropriate modifications. 
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Questionnaires or surveys would be administered initially when materials are presented 
to stakeholders, after a trial run of a training session or review of the educational manual, 
and after an initial set of modifications are made. Likewise, focus groups would be 
conducted after each set of questionnaires is administered in order to go over the results 




      For ongoing evaluation of the effectiveness of the program, surveys and focus 
groups or informal discussions will be conducted, and attendance to in-services will be 
monitored. Surveys will be used to determine the reported confidence in treating patients 
with stroke, the frequency and consistency of assessment utilization, and difficulties 
applying or accessing information. Focus groups or informal discussions would be held 
regarding the perceived ease of discharge planning using the manual. Attendance to any 
Develop program
•Formulate discharge planning model for stroke rehabilitation 
based on existing evidence
Present information 
to stakeholders and 
seek fedback
•Present logic model, sample materials, general outline and 
project goals
•Administer questionnaires and surveys
•Hold focus group to obtain feedback
Amend




•Implement some aspects of program to demonstrate flow, how 
content might be presented




•Administer questionaires and surveys
•Hold focus groups to review changes made, obtain feedback
•Identify target goals based on suggestions for improvement
Figure 4.1. Evaluability assessment plan, 
brief description of steps. 
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in-services, hands-on training sessions or discussion groups would be monitored to 
determine staff openness or compliance. Efficacy of the program design and manual will 
be measured in the form of quantitative and qualitative assessments completed by 
therapists, pre- and post-tests using case examples to determine degree of knowledge 
uptake and clinical reasoning skills, and observational reports from supervisors.  
Summary 
Just as programs are dynamic and ever-changing based on the needs and interests 
of stakeholders involved, so are evaluations that are needed to ensure the quality and 
utility of the programs. The program evaluation plan described in this chapter is for a 
formative evaluation to collect information regarding staff and supervisor perceptions 
regarding the program delivery, design and feasibility of an evidence-informed discharge 
planning model for stroke rehabilitation. This design will allow for appropriate 
modifications to be made to ensure the project runs smoothly and as intended for the 
target population—therapists working with post-stroke patients in the acute care setting. 
Refer to Appendix L, Logic Model, to see the relationship between the components of the 




CHAPTER FIVE: Funding Plan 
There is a high incidence of stroke in the United States, creating a need for 
clinicians with extensive knowledge in stroke rehabilitation. However, generalist training 
in occupational therapy curriculum coupled with variable research utilization leads to 
inconsistent methods of evaluation and decreased communication between providers 
across settings. Furthermore, there is currently no standardized discharge planning model 
or guidelines for clinicians to apply in any setting. Therefore, a discharge planning model 
was developed as a means to address these limitations, providing guidelines for executing 
evaluations and making recommendations for the next level of care. This would be in the 
form of a manual that would be available online and also in a printable version. 
Available Local Resources 
Because the cost of continuing education was cited as one limitation to research 
utilization among therapists, a major focus of this model was identifying measures that 
were easily accessible and free or nearly free. Therefore, other than resources that are 
available at most institutions—such as computer and internet access, paper, printers and 
ink—the actual implementation of this discharge planning model should incur limited to 
no additional costs. 
The manual itself would be available in a printable version, and written in a 
format that can be read by the user without formal training. In addition, a website with all 
program materials as well as pictures and videos related to assessment administration, 
will be available for further training and education as needed. However, an initial in-
service is still recommended to formally review the objectives and usage of the manual 
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prior to its implementation. This could either be conducted by hiring an occupational 
therapy consultant familiar with the model, or led by a therapist or supervisor who has 
thoroughly reviewed and understands the material in the manual. 
Needed Resources: Budget 
As previously mentioned, all of the assessments are free and require limited to no 
equipment to administer. Therefore, most of the costs associated with executing the 
program would be related to conducting in-services, such as printing out materials, time 
spent by personnel in meetings, and/or paying for a consultant if applicable. Most 
assessments selected do not require any additional equipment, and those that do, would 
require items commonly available in a hospital setting or rehabilitation department (e.g. 
reflex hammer, cube, foam). 
A majority of the cost to implement this model is related to dissemination and 
continued maintenance of a website that will be created for easy access to materials and 
for ongoing education. The website will include all algorithms, tables, case studies, and 
assessments to guide implementation of the model, as well as links to other sources. In 
addition, pictures and videos demonstrating the steps of each assessments will be 
developed and posted for additional training for those who are unfamiliar with the tests, 
or as an alternative to reading.  
The cost of developing the website could range from $5000–10,000 
(Executionists, 2017; Website Builder Expert, 2017), with an estimated monthly 
maintenance cost of $80–400 (Website Builder Expert, 2017). Additional costs exist for 
website hosting, which ranges between $50–$350 a month depending on the volume of 
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visitors (Website Builder Expert, 2017), and purchasing a domain name (GoDaddy, 
2017). An alternative to having a website created by a developer would be to use a drag-
and-drop website builder, which provides free templates, and hire a designer to assist 
with building the website content. This might lower the cost to $500–$2000 Website 
Builder Expert, 2017), although the quality may not be as good.  
As previously mentioned, website content will include all materials in the 
educational manual, in addition to a blog, and photos and/or videos demonstrating the 
steps to assessments. Video production by a professional could cost anywhere between 
$50–$100/hour (Antunes, 2014). Similar results were found for photography in Los 
Angeles. An occupational therapist working on the project, developing materials and 
assisting with the creation of the videos and pictures would be compensated at $100/hour. 
Patients used as actors for pictures and video demonstrations of tests should be 
compensated $25–50/hour. 
As previously mentioned, in addition to accessing assessments and educational 
materials from the website, a facility can choose to have a consultant provide training or a 
review of the discharge planning model onsite or by telecommunication. The consultant 
would be paid an hourly rate of $100, with travel reimbursement, if applicable. This rate 
would include an overview of the manual, application of the tests to practice, a review of 
each assessment, and off-site support. The manual itself would be available as a PDF that 
can be printed or downloaded to a shared file at an organization. The following tables 
provide summaries of the budget for the first two years of the implementation of this 
model, as well as a breakdown of costs related to the development of the materials. 
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Table 5.1. Personnel Salaries 
Expenses First Year Second Year 
Occupational Therapist (Consultant) 
Develops materials for manual, assists with 
development of media for website content, 
updates manual and/or website, conducts 
in-services, and provides off-site support as 
needed. 
$100/hour $100/hour 
Travel Facility’s expense Facility’s expense 
Staff Attendance at In-service(s) Facility’s expense Facility’s expense 
 
Table 5.2. Spaces, Office Supplies and Equipment Expenses 
Expenses First Year Second Year 
Computer Provided by site Provided by site 
Manual 
Printed version 
Facility’s expense Facility’s expense 
Office/Gym space  Provided by site Provided by site 
Printer and Ink Provided by site Provided by site 
Supplies—Assessments 
Equipment used to conduct assessments 
(See Table 5.3) 
Facility’s expense Facility’s expense 
Telephone/Internet Provided by site Provided by site 
 
Table 5.3. Expenses for Assessments 
Assessments Items Cost 
10MWT Stop watch Facility’s expense 
Berg Balance Scale 
Chairs, footstool or step, 
ruler, stopwatch or wrist 
watch 
Facility’s expense 
Clock Drawing Test N/A N/A 
Fugl-Meyer Assessment of 
Sensorimotor Recovery After 
Stroke 
Cylinder-shaped object, 
pen, reflex hammer 
Facility’s expense 
Functional Gait Assessment Shoe box Facility’s expense 
Function In Sitting Test N/A N/A 
Mini-BESTest 
Foam surface, incline 
surface or wedge, shoe 
boxes, stop watch 
Facility’s expense 
Modified Ashworth Scale N/A N/A 
Modified Bathel Index N/A N/A 
Montreal Cognitive Assessment N/A N/A 
Motricity Index Cube Facility’s expense 
Screening for Safe Self-Medication 
post-Stroke Scale 
Coin, key, liquid bottle, 
pen, pill bottle, pills, 
syringe 
Facility’s expense 
Star Cancellation Test N/A N/A 
Trunk Impairment Scale N/A N/A 
  
65 
Table 5.4. Expenses for Website Content and Development 
Website Development First Year Second Year 
Website Creation 
Including setup, design, and 
content  
$5000–$10,000 N/A 















Data Storage $50–100/month $50–100/month 
Personnel for Development of Website Media  
Photographer $50–100/hour $50–100/hour 
Videographer  $50–100/hour $50–100/hour 
Patients 
Compensation for time 
patients spend for photo or 




Table 5.5. Total Expenses (per year) 
Expenses Rate/Hours Subtotals 
Consultant Fees $100/hour x 
10 hours/month x 
12 months 
$12,000 
Website Development (See Table 5.4) $7200–$27,000 
Photography $50–100/hour x 
2 hours per test x 
12 tests 
$1200–$2400 
Videography $50–100/hour x 
2 hours per test x 
10 tests 
$2500–5000 
Patient Compensation  $25–50/hour x 
5 hours per test x 
12 tests 
$1500–$3000 
Dissemination Efforts Including website 
maintenance, writing 
articles, in-services and 
poster presentation 
$2000–$7000  
(See Chapter 6 Table 6.1 
Dissemination Budget) 




Potential Funding Sources 
Consultation services if requested, will be funded through fee-for-service. 
However, efforts to develop and maintain the website to access program materials and 
some other dissemination efforts will require some funding. Possible sources of funding 
are listed below in Table 5.6. 
Table 5.6. Potential Funding Sources  




Research Grant Program 
Purpose: “lay the necessary groundwork for larger intervention 
studies and support the profession’s Centennial Vision of 
occupational therapy as science-driven and evidence-based” 
(AOTF, 2017, para. 1). 
The investigator must be a credentialed occupational therapy and 
a commitment from an experienced research mentor who has a 
history of grand funding and peer reviewed publications (AOTF, 
2017). 
Research priorities (relevant to this program): functional 
cognition, development and transitions for individuals and 
families, healthcare experience (access, care coordination, 
utilization). 
Funding priority populations (relevant to this program): 
cognitive impairments and physical impairments such as stroke. 
Award: one-year non-renewable proposals for up to $50K. 
Indirect expenses funded up to 10%. 
California Foundation for 
Occupational Therapy 
(CFOT) 
Purpose: encourage occupational therapists to formulate 
questions that can be answered by planned and executed research 
methodologies and/or by developing cutting edge programs 
promote success through occupational therapy (CFOT, n.d., 
para.1). 
Award: up to $6000 for research grants; up to $250 per request 
for research seed money (for pilot studies, needs assessments or 
studies that require less research efforts and funding) 
Rotary Foundation  Purpose: funds district and global grants. Distract grants fund 
scholarships, projects, and travel that align with the mission of 
the Rotary Foundation (Rotary Foundation, 2017). 
Award: up to 50% of the district’s SHARE allocation, which is 






The goal of this discharge planning model was to develop a tool that was 
accessible both physically and financially, to allow for consistency in measurement use 
over time and across settings regardless of site-specific resource limitations. Although 
access to and implementation of the model might be free for users, it will incur costs on 
the part of the author to ensure all information is disseminated effectively to a wide 
audience. This funding plan provides examples of potential costs associated with the 
development of this model, as well as funding sources to allow for its execution. The 
hope is that a pilot program can be initiated and, if successful, allow for an expanded 
focus and further research opportunities, with greater funding opportunities as well.  
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CHAPTER SIX: Dissemination Plan 
Stroke is the leading cause of disability in the United States (Mozaffarian et al., 
2016). Patients with this diagnosis account for a high percentage of hospital readmissions 
and delayed discharges. Exacerbating this problem is the limited and variable evidence-
based practice (EBP) use across settings and providers. Failure to review research and 
translate findings to clinical settings can lead to outdated practice and create a barrier to 
patient health outcomes. For patients in acute care, this may mean poor quality 
assessment of deficits and inappropriate recommendations for post-acute care. In an 
effort to facilitate the use of EBP and improve communication across settings and 
providers, an evidence-informed, clinically-relevant, and portable discharge planning 
model was developed.  
The model itself is a multidisciplinary effort, comprised of a core set of measures 
that will be administered by designated disciplines based on a patient’s level of function. 
Information will be located online and in the form of a printed manual, and training 
would be conducted as needed after an initial in-service introducing the model. These 
resources will provide practitioners with guidelines for clinical decision making when 
evaluating patients with stroke, but also attempt to facilitate communication among 
providers by using a common “language” to understand patient deficits. 
Dissemination Goals 
As previously mentioned, the goal of this project was to develop a model that was 
timely, relevant, thorough and accessible, to address limited research utilization among 
therapists, enhance communication across settings and providers, and develop a pathway 
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for clinical reasoning when making discharge recommendations. The core set of 
measures are assessments administered in addition to a basic evaluation of patient 
function, but serve as the minimum standard for care to support clinical decision making. 
By using a standard set of measures from which therapists choose to quantify patient 
function across specific domains, this model works towards improving the quality, safety, 
efficiency and efficacy of care for patients with stroke. 
Long term goals (two to five years): 
1. Occupational therapists (OTs) working with patients with stroke will be able to 
thoroughly and efficiently use evidence-based methods in the evaluation of 
patients with stroke. 
2. Care coordination and communication between acute care and post-acute care 
sites will be enhanced through the use of the same set of measures for patients 
with stroke. 
Short term goals (six months to one year): 
1. OTs working with patients with stroke will review the core set of measures. 
2. OTs working with patients with stroke will adapt the site-specific objectives to 
meet the needs of their site. 
3. OTs will apply the core set of measures to guide their clinical decision when 
making discharge recommendations and setting goals. 
4. Practitioners will have a better understanding of the application of research to 
clinical practice and its relation to functional outcomes. 
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5. OTs and/or supervisors who adopt and implement this model will provide 
feedback to the author about recommended modifications. 
Target Audiences 
The primary audience for this discharge planning model is OTs working with 
patients with stroke. Although the discharge planning model is structured to be a 
multidisciplinary effort, in the literature, OTs were found to be slower to adopt EBP in 
comparison to several other disciplines. For this reason, extra attention was given to 
occupational therapy’s role in this discharge planning model via the addition of 
occupational therapy (OT) specific measures (separate from the core set of measures), to 
allow therapists to obtain enough information related to all domains to obtain a holistic 
perspective of a patient’s level of function. After initial efforts to reach all OTs, this 
author will then include physical therapists and speech therapists.  
The secondary audience is all individuals in administration, such as clinical 
supervisors and the director of rehabilitation, and professional organizations such as the 
American Occupational Therapy Association (AOTA) and the Occupational Therapy 
Association of California (OTAC). Garnering support from key stakeholders such as 
supervisors and professional organizations is necessary to ensure staff compliance, for 
program evaluation, and to disseminate information to promote change in other settings. 
Key Messages 
For occupational therapists working with patients with stroke: 
1. Efficiency. Credibility. Communication. 
Using an evidence-based model can lead to more efficient and effective methods 
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of evaluation, strengthen the credibility of our recommendations with its ties to 
research, and improve the quality of patient care. It has the potential to improve 
our clinical skills and can lead to more effective communication with patients and 
other providers, by linking results to function and through a consistent use of a 
smaller number of measures across settings. 
2. Safety. Continued care. 
Making discharge recommendations based on an evidence-informed model can 
improve patient safety and access to appropriate services post-discharge, through 
a thorough evaluation of all potential deficits. We can ensure that patient safety is 
not compromised by appropriately referring patients for follow up care or to 
facilities for further rehabilitation when indicated. 
3. Clinical relevancy. Predictive value. 
Each measure was selected based on its psychometric properties, clinical utility, 
and feasibility to the practice setting. The clinical relevancy of the test items 
allows therapists to make predictions about patient performance during daily 
activities and also equipment recommendations. Total scores have established 
cutoffs that can predict function on a broader scale (e.g. fall risk). In this way, 
both qualitative and quantitative information can be gathered and relayed to 
individuals involved in the patient’s care. 





1. Streamlined care. Credibility. Efficiency. 
A core set of measures, listed on a continuum to account for varying levels of 
function, was selected for use with patients with stroke. These serve as guidelines 
to help therapists identify key deficits and make appropriate recommendations for 
further care. Incorporating such an evidence-informed method of evaluation can 
streamline care, and save time and resources, while strengthening the credibility 
of therapy recommendations. 
2. Clinical competency. 
The incidence of stroke is high but there is an insufficient number of therapists 
with extensive knowledge and experience working with patients with neurological 
conditions. Training in and use of this model can serve as a guideline in the 
evaluation and care of patients with stroke to improve clinical competency, 
especially in settings where there are few neuro-trained therapists. 
3. Knowledge translation. 
EBP involves integrating information from high quality research with clinical 
expertise to make decisions in patient care. However, locating and understanding 
how to apply research to clinical care can be challenging and time consuming. 
This model already takes into consideration the quality of the assessments and 
their clinical relevancy; therefore, therapists can easily apply research to clinical 




This model will first be piloted at this author’s worksite (University of California, 
Los Angeles [UCLA]). Key messengers would include Lynette DeFrancia, M.A., OTR/L; 
Cynthia Jaeger, M.S., OTR/L, SWC, Inpatient Rehabilitation Manager; and Ellen Wilson, 
PT, Director of Therapy Services.  
Lynette DeFrancia is an occupational therapist III (OT-III) who has worked with 
UCLA for over 14 years. Part of her role involves providing mentorship to other 
practitioners, leading in-services, and assisting with other administrative duties as 
needed. Given her experience and close connections with other staff, she would be able to 
lead in-services or trainings related to this model, provide mentorship for therapists 
requiring additional guidance, obtain informal feedback regarding challenges or benefits 
of the model, and assist with tracking assessment use.  
As the rehabilitation manager for acute inpatient at UCLA, Cynthia Jaeger is 
responsible for the daily operations of physical and occupational therapy staff, including 
educating therapists about new policies and initiatives, ensuring compliance with 
guidelines, and delegating tasks. In this supervisory role, she leads and attends several 
meetings with members of other departments and supervisors from other sites (e.g. 
nursing, safety, regulatory affairs, and compliance), placing her in a position to be able to 
disseminate information about this model to other disciplines and staff within and outside 
of the hospital. Furthermore, being an OT herself, she understands the distinct value of 
OT and could highlight the importance of using an evidence-informed model that seeks 
to capture a holistic perspective of a patient’s functional status. 
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Ellen Wilson is the director of rehabilitation services for UCLA. She manages 
multiple disciplines across several locations, interacts frequently with departments 
throughout the hospital, and has spearheaded many innovative endeavors. Given her 
leadership role and network of connections, she has the potential to help disseminate 
information about this discharge planning model and expand its focus. 
Dissemination Activities, Tools/Techniques, Timing and Responsibilities 
Multimodal methods will be utilized to disseminate this work, starting with a 
written information and a presentation, followed by electronic media (i.e. website), 
articles, and a formal presentation. 
This author will first present the project at Boston University for her capstone 
presentation on August 30, 2017. As this model has not yet been formally implemented, 
she would begin additional efforts with a presentation in the acute care setting in which 
she works, to introduce the model components and distribute written materials to begin 
its implementation. This in-service would be a means to pilot the model, make additional 
modifications as needed based on staff feedback, and obtain preliminary data to evaluate 
its effectiveness. This author would also launch a website to share information more 
rapidly, allow for easy access to materials, and garner more widespread interest. The 
website would include a blog on which therapists can post comments, share information, 
or ask questions related to the model and stroke rehabilitation. At the same time, this 
author would share the discharge planning model and website information on the AOTA 
forums (e.g. physical disabilities forum) to get the model out into the field. Following 
these steps, formal, larger scale efforts would be attempted, such as submitting journal 
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articles and sharing the results of the project as a poster presentation. 
This author could submit articles to AOTA’s OT Practice and Special Interest 
Sections (SIS) Quarterly Practice Connections, physical disabilities section, as both are in 
line with the goals and focus of the discharge planning model. OT Practice serves as a 
practical source of information for OTs. Articles provide information on all aspects of 
practice and concrete examples of OT’s contribution, while incorporating the principles 
of evidence based practice (AOTA, 2017a). Similarly, articles in SIS Quarterly are 
focused on translating evidence to practice, for example by providing case examples or 
reviewing evaluation tools, or by discussing evaluation considerations for particular 
populations with an application to practice (AOTA, 2017b). The discharge planning 
model formulated is relevant to both, as the focus of this author’s project is on translating 
research to practice, using tools to guide practice, and providing a practical examples of 
measurement items and results to function. This author would include her contact 
information and a link to the website as a means for networking, sharing information, and 
obtaining additional feedback. 
Finally, once sufficient information has been gathered through a piloting of the 
model at this author’s current site, and based on feedback from other practitioners (e.g. 
from the website and article submissions), she might present a poster at a conference for 
person-to-person contact on a larger scale. This venue would provide opportunities for 
networking and to plan future presentations at sites interested in applying the model. 
Business cards and fact sheets would be available for distribution. Likewise, if these 
efforts are successful, this author would consider submitting a proposal to organizations 
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such as AOTA and OTAC to encourage future work that builds on this project; for 
example, developing models for patients of other diagnoses, expanding the list to 
encompass all post-acute care sites, including measures that have a cost, and/or 
identifying gaps in knowledge and therefore opportunities for improvement. 
Budget 
Dissemination efforts should incur minimal expenses outside of the website 
maintenance. The capstone presentation at Boston University is pre-scheduled and does 
not incur additional costs. There are weekly staff meetings at this author’s workplace, 
some during which in-services are held. Conducting an in-service or printing materials to 
present the project in place of one of those meetings should not require additional 
funding. Similarly, tracking information at work to monitor compliance with the model 
and/or attendance at meetings (to use for future dissemination efforts) can be done using 
available resources. Writing and submitting articles to OT Practice and SIS Quarterly is 
free. This author can communicate on AOTA listservs at no additional cost because she is 
a member. If this author were to pursue a poster presentation, her current worksite would 
cover the cost of the poster, conference, flight, and hotel, in addition to providing $75/day 
for meals. 
However, there are significant costs in professionally developing and maintaining 
a website, especially if this author was to include videos demonstrating each test. The 
website would be developed to facilitate training, but also to reach a wider audience due 
to its accessibility. Therefore, only costs related to its maintenance were considered in 
this portion of the budget. Table 6.1 lists the costs to maintaining the website after its 
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development, as well as dissemination efforts focused on written information and person-
to-person contact.  
Table 6.1. Dissemination Budget 
Activities Description Cost 
Website 
 Website Maintenance Minimum $80–
$400/month 
($80–$180/hour) 
 Data Storage $50–$100/month 
Work In-services 
 Materials (printing) Provided by facility 
 Presentation (staff time) Facility’s expense 
Tracking 
 Tracking participation and 
implementation. 
Facility’s expense 
AOTA Article Submissions 
 OT Practice N/A 
 SIS Quarterly N/A 
Poster Presentation 
 AOTA Conference Covered by facility 
 Poster Covered by facility 
 Travel and Accommodations Covered by facility 
TOTAL (First Year) $2000–$7000 
 
Evaluation 
The success of the dissemination plan will be evaluated by monitoring attendance, 
inquiries, and compliance. During piloting efforts at work, this author would track 
consistency of standardized assessment use and gather feedback formally using surveys 
and informally during discussions about staff perceptions of the discharge planning 
model. Comparing practitioners’ understanding and application of EBP or the discharge 
planning model before and after the initial presentation allows this author to determine 
whether she was able to effectively communicate with the target audiences. This author 
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would also track the number of people who attend her capstone presentation, in-service at 
work, and AOTA poster presentation, as it is important that the model reaches all 
potential users in the field.  
Writing articles and launching the website will be the best ways to disseminate 
the discharge planning model, since all information and case examples to demonstrate its 
clinical utility and practicality will reach a larger audience. Because this author will be 
including her contact information and website link on handouts during presentations and 
in written articles, she can track the number of people who contact her for additional 
information. Likewise, on the website and AOTA forums, this author can monitor the 
number of people visiting the site or posting comments, to see if there is an overall 
increasing trend in participation and interest.  
Summary 
Part of an effective dissemination plan involves setting clear goals and using 
multimodal methods to reach a wide audience. The aforementioned plan incorporates 
written information, electronic media, and person-to-person contact at different stages, to 
share information and achieve the goals set forth for this model. The overall objective is 
to reach a large number of practitioners in the field to garner interest and support, and 





CHAPTER SEVEN: Conclusion 
With pressure to make quicker decisions regarding patient care using limited 
resources for patients with multiple comorbidities, it is essential that clinicians use novel 
but evidence-informed methods. This discharge planning model for stroke rehabilitation 
is a simple concept—it is applying evidence to clinical care, relating it to function, and 
using that information to make conclusions and predictions. It involves the use of a core 
set of measures that is used consistently, allowing therapists to administer measures that 
are appropriate for patients in different stages of recovery, provide a holistic picture of 
patient deficits in key areas, and enhance communication between providers. It also 
creates the potential to streamline care, while still gathering thorough data that 
practitioners can use longitudinally to compare results and measure progress across 
settings.   
The American Occupational Therapy Association’s (AOTA) Centennial Vision 
describes occupational therapy (OT) as being “a powerful, widely recognized, science-
driven and evidence-based profession … meeting society’s occupational needs” (AOTA, 
2006b, para. 1). AOTA’s Vision 2025 builds on the Centennial Vision, promoting OT as 
having the ability to maximize health, wellbeing, and quality of life through the 
facilitation of participation in everyday living (AOTA, 2016a). It defines OT as being 
accessible, collaborative, effective, and influential (AOTA, 2016a). This discharge 






Using an evidence-informed model that is accessible both physically and 
financially to therapists, with consideration of the patient’s needs and status, we 
can apply measures that are client-centered and appropriate for that point in the 
patient’s recovery. 
• Collaborative. 
No discipline works in isolation. This discharge planning model is a 
multidisciplinary effort that involves working with patients and interdisciplinary 
team members to gather information and determine discharge needs and 
recommendations for further care. 
• Effective. 
The model is evidence-based, cost-effective, clinically-relevant, and client-
centered. All measures are chosen based on their psychometric properties, cost, 
and applicability to the setting, but still require therapists to use their clinical 
judgment when selecting measures by considering the patient’s current level of 
function. 
• Influential.  
“Occupational therapists work to minimize the need for hospital readmission 
while optimizing patients’ abilities to interact as safely and independently as 
possible within their environments” (AOTA, 2016b, para. 7). There is currently 
no standardized discharge planning model for clinicians, no recommended set of 
measures to use by setting or diagnosis, and limited guidance in translating 
  
81 
research to practice. By taking into consideration patient, clinician and 
organizational factors, this model has the potential to change the way in which we 
consider evidence, evaluate patients, and make recommendations. 
Stroke rehabilitation and discharge planning cannot be standardized, but the 
methods used to select the best measures and appraise patient factors in determining the 
best care can lead to better outcomes. This model is based on a combination of research 
and clinical expertise, and emphasizes multidisciplinary efforts and function, to provide a 
holistic perspective on care. It can be used as a guideline for evaluating patients to 
monitor progress over time, to establish realistic goals, and/or to make appropriate 






APPENDIX A: Comparison of Measures, Organized by Domains 
All tests listed in the following tables were obtained from evidence-based sites such as 
Rehabilitation Measures Database (Rehabilitation Measures Database, 2010) and Stroke 
Engine (Canadian Partnership for Stroke Recovery, 2017), which contain summaries of 
instruments used to evaluate patients and monitor progress. Those that have been used 
with or tested on patients with stroke were identified and categorized by the following 
domains:  
• Activities of Daily Living (ADLs) (Table A1) 
• Balance/Mobility and Lower Extremity (LE) Function (Table A2) 
• Cognition (Table A3) 
• Visual Inattention (Table A4) 
• Upper Extremity (UE) Function (Table A5) 
• Spasticity (Table A6) 
Only assessments that met the criteria selected for this model (i.e. good 
psychometric properties, can be completed in 15 minutes or less, and free) were 
highlighted in gray. Each assessment was then further reviewed to determine those that 
were the best options given the practice setting (i.e. acute care), while still providing 
clinically useful information. (See Appendices B and C.) 
The tables serve to demonstrate the vast number of tools that exist to evaluate 
patients with stroke, with general summaries for each. It is by no means a comprehensive 
list. It can be used to review the properties of scales selected for this discharge planning 
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model, to locate other measures of function that may not be captured by this model (e.g. 
quality of life scales), and/or to locate additional measures to complete further testing 
with patients as needed.  
Table A1. ADLs, List of Measures and Characteristics 
 







Activity Card Sort  
(ACS) 
60+  
89 photos used to help 
patients describe their 
occupational histories & set 
goals. 
Not established for CVA 
specifically. 
Activity Measure for 
Post Acute Care 
(AMPAC) 
Varies  
Measure of activity 
limitations. 
Excellent test-retest reliability.  
Adequate to excellent inter- & 
intra-rater reliability. 




Self-report assessment of 
77 life habits across 12 
domains; perceived 
difficulty & assistance 
required. 
Excellent test-retest reliability 
(for total score). 
Responsiveness: Moderate to 







12-scale measure of global 
functional outcomes. 
Adequate to excellent test-retest 
reliability, interrater reliability. 
Adequate construct validity 
(upper limb scale). 







10-item measure of ability 
to care for oneself. 
Reliability: Excellent internal 
consistency & excellent test 
retest, inter- & intra-rater 
reliability. 
Validity: Excellent concurrent 
& construct validity. Able to 
predict IADL performance at 6-
months post-CVA, likelihood 
patient will regain continence 
post-CVA; fall risk; & hospital 
length of stay.  
Significant ceiling effects. 
Responsiveness: Of 8 studies, 3 
reported large effect size—3 
adequate 2 small.  





Neurological assessment of 
cognitive & motor function. 
Excellent inter- & intra-rater 
reliability. 
Excellent correlation & 































15-item scale to assess 
social role limitations & 




Construct validity: adequate 






48-item measure designed 
to assess ADLs. 
Reliability, validity & 
responsiveness not 







16-item assessment of a 
patient’s ability to perform 
a variety of functional 
activities, from low to high 
difficulty. 








32-item scale to assess how 
people w/ disabilities 
function in their 
communities. 
Not established specifically 







25-item measure of impact 
of environmental barriers or 
facilitators to participation. 





6-item health questionnaire 
of health status across 5 
domains. 
Not established specifically 





15-item assessment of a 
broad range of IADLs post-
CVA. 
Reliability: Excellent test-
retest & interrater reliability, 
internal consistency. 
Validity: Excellent 
concurrent validity w/ BI, 
convergent validity w/ FIM 
motor subscale. 
Responsiveness: Scores 
changed in expected direction 
from pre-stroke to 6-months 






12 items added to FIM to 
enhance its utility for 
patients w/ brain injury. 
Excellent interrater reliability 
& internal consistency. 
Responsiveness: Small to 














27-item clinical assessment 
used to guide discharge 
decisions post-CVA. 
Reliability: N/A. 






18-tem measurement for 
disability based on ICF. 
Excellent test-retest reliability 
& internal consistency. 
Excellent correlation w/ BI. 
Adequate to Excellent 
correlation w/ Brunnstrom’s 
motor recovery stages. 
Difficulty items on motor 
portion discriminated better 
among higher functioning 
patients. 
Responsiveness: Large effect 
size w/ standardized response 






measure to measure well-
being. 
Excellent test-retest reliability. 
Excellent correlations w/ other 










measure of perceived 
limitations in activity 
participation. 









focusing on autonomy & 
participation of people w/ 
chronic conditions, for use 
as a profile of disease 
severity & needs 
assessment. 
Adequate to excellent test-
retest reliability. 





9-item or 11-item 
assessment of life 
satisfaction, covering 
domains such as self-care, 
vocation, leisure & 
relationships. 






6-item measure of health 
status in patients w/ 
chronic, multiple or 
progressive diseases. 
Test-retest reliability: Excellent 
agreement between 
assessments. 
Excellent internal consistency. 
Adequate correlation w/ BI & 
FIM. 
Responsiveness: LHS was 
more sensitive in measuring 


















outcome measure aimed at 
quantifying health status or 
health-related quality of 
life. 
Adequate test-retest reliability. 
Adequate to excellent internal 
consistency. 
Excellent to poor correlations 
w/ BI. 







24-item measure of 
occupational functioning. 
Not established specifically for 






outcomes rating scale that 
categorizes level of 
functional independence. 
Excellent test-retest, intra- & 
inter-rater reliability. 
Excellent concurrent validity w/ 
BI. 
Poor at detecting change 







15-item scale to measure 
neurological deficit post-
CVA. 
Excellent test-retest & interrater 
reliability, predictive validity. 
Neuro-QOL 30–45 ✓ 
Self-report health related 
quality of life in 17 
domains & subdomains (5–
9 items/domain). 
Excellent test-retest reliability, 






45-item assessment of 
perceived health. 
Poor to excellent test-retest 
reliability (depending on 
domain). 
Poor to excellent correlation w/ 




Assessment of CVA 
severity (i.e. balance, 
cognition, motor deficits, 
proprioception). 
Excellent test-retest & interrater 
reliability.  









measure used to assess 
participation in major life 
activities. 
Adequate to excellent test-retest 
reliability. 








observation tool of ability 
to live independently & 
safely in the community, 
looking at 26 tasks across 4 
domains. 
Not established specifically for 
CVA. 
Physical Activity 




Self-report measure of 
physical activity across a 
7-day period, in patients 
65+ 















9-item scale of physical 
function through 
observation of tasks 
simulating ADLs. 








to assess patient’s 
participation in therapy. 







assessment of reintegration 
into social activities. 
Moderate test-retest reliability, 
poor interrater reliability, 
excellent internal consistency. 
Validity: Excellent correlation 
w/ SF-36, BI. 
Responsiveness: Sensitivity to 
change; subscales provide more 
accurate reflection of change. 
SATIS-Stroke  ✓ 
Measures satisfaction w/ 
activities & participation. 
Excellent test-retest reliability. 
Excellent concurrent validity 
(correlation w/ BI). 










Screen to identify self-
medication safety & 
readiness. 
Reliability, validity & 
responsiveness not determined. 





12-item assessment of 
health-related quality of 
life. (Shortened version of 
SF-36v2). 
Adequate to excellent test-retest 
reliability. 





68-item objective measure 
of quality of life & level of 
dysfunction due to 
disability. 
Excellent test-retest reliability. 






30-item measurement of 
perceived health status 
post-CVA. 
Reliability not established. 
Good to excellent internal 
consistency. 






59-item measure to assess 
health status post-CVA. 
Adequate to excellent test-retest 
reliability in all domains.  
Excellent interrater reliability to 
hand function & mobility 
domains; adequate for strength, 
thinking & memory; poor for 











    
social participation. 
Excellent internal consistency 
for 7 domains except emotion; 
excellent predictive validity 
(correlation between FIM-
motor & SIS-ADL); & adequate 
to excellent construct validity. 
Responsiveness: SIS total score 
larger than SS-QOL total. 
Stroke Specific 




49-item measure of health-
related quality of life post-
CVA. 
Test-retest, inter- & intra-rater 
reliability not established. 
Excellent internal consistency. 
Criterion validity: Adequate to 
poor correlations between 
domains of SS-QOL & FMA, 
FIM & FAI. 
Responsiveness: SIS w/ 
significantly larger 






26-item measure of quality 
of life within 6 contexts 




Reliability, validity & 
responsiveness not established 
for patients w/ CVA. 
Note. Information obtained from summaries of tests listed on www.rehabmeasures.org (Rehabilitation 
Measures Database, 2010) and www.strokengine.ca (Canadian Partnership for Stroke Recovery, 2017). 
Abbreviations: ADLs—activities of daily living; CVA—cerebrovascular accident; IADL—instrumental 
activity of daily living; ICF—International Classification of Functioning, Disability and Health; N/A—Not 





Table A2. Balance/Mobility and LE Function, List of Measures and Characteristics 
 







2 Minute Walk 
Test 
(2MWT) 
<5 ✓ Measurement of endurance. 
Excellent test-retest, intra- & 
inter-rater reliability. 
Adequate concurrent validity 
between comfortable 2MWT & 
FIM. Excellent correlation w/ 
6MWT. 
6 Meter Walk 
Test 
<5 ✓ 
Measurement of walking 
ability of patients post-CVA. 
Excellent test-retest & interrater 
reliability. 




Submaximal test of aerobic 
capacity/endurance. 
Excellent test-retest reliability.  
Adequate intra- & inter-rater 
reliability.  
Excellent concurrent validity w/ 
BBS & 2MWT. 




Assessment of walking speed 
over a short duration. 
Excellent test-retest, intra-, & 
interrater reliability. 




Walking speed differentiates 
between household and 






16-item self-report measure of 
balance confidence during 
ambulatory activities. 
Excellent 4-week total score test-
retest reliability, adequate to 
excellent item level test-retest 
reliability.  
Excellent internal consistency.  
Adequate correlation w/ BBS.  
Inter/Intra-rater reliability & 





14-item measure of static & 
dynamic balance & fall risk. 
Excellent test-retest, intra-, & 
inter-rater reliability. 
Excellent internal consistency. 
Moderately responsive at 















Short Form  
(SF BBS-3P) 
10 ✓ 
7-tem measure of static & 
dynamic balance, & fall risk. 
Excellent test-retest reliability & 
internal consistency.  
Intra- & inter-rater reliability not 
established. 
Excellent predictive validity (for 
BI scores); excellent concurrent, 







Measure of functional 
balance on a 12-point 
hierarchical ordinal scale. 
Excellent test-retest & inter-rater 
reliability. 
Excellent internal consistency & 
predictive validity (balance 
disability strongest predictor of 




10 mobility tasks – assesses 
movement from one postural 
position to another. 
Excellent interrater reliability & 
internal consistency. 
Excellent construct validity w/ 







measure used to detect high-
level balance & mobility 
deficits. 
Excellent criterion validity. 





8-item measure of ability to 
modify balance while 
walking w/ external 
demands. 
Excellent test-retest & interrater 
reliability. 
Excellent concurrent validity w/ 











Timed measure of walking 
under 5 environmental 
challenges. 
Excellent test-retest reliability, 
interrater reliability, concurrent 
validity (correlated w/ BBS, 
10MWT), & convergent validity 
(correlated w/ 10MWT). 
Adequate to excellent predictive 
validity (Rivermead Index). 
Responsiveness: Large effect size. 





Measure of functional LE 
strength and balance by 
standing up and sitting down 
as quickly as possible. 
Excellent test-retest, inter- & intra-
rater reliability. 
Excellent correlation w/ affected & 
unaffected knee flexor strength. 
Cutoff score of 12 seconds 
discriminates between healthy 












Floor Transfer Test 
(FTT) 
<5 ✓ 
Measure used to screen 
patients w/ higher fall risk. 
Excellent test-retest, inter- & 
intra-rater reliability. Validity 
not established. 
Four Step Square 
Test 
<5 ✓ 
Measure of dynamic 
standing balance. 
Good intra- & Inter-rater 
reliability. 
Floor effect: 40–62% had 
unsuccessful trials 
Fugl Meyer 
Assessment of Motor 
Recovery after Stroke 
(FMA) 
10–30 ✓ 
226-item (across 5 
domains) quantitative 
measure of motor 
impairment.  
66 items for UE motor 
function. 
Excellent test-retest reliability 
(total motor score), inter- & 
intra-rater reliability, internal 
consistency, & construct 
validity (correlation w/ BI, 
FIM, ARAT). 
Responsiveness decreased as 





Assessment of functional 
ambulation in patients 
undergoing PT. 
Excellent test-retest & interrater 
reliability.  
Excellent concurrent validity w/ 
6MWT & adequate predictive 
validity for predicting 
community ambulation. 
Decreased responsiveness 






10-item assessment of 
postural stability during 
walking tasks. 
Excellent test-retest reliability, 
intra- & inter-rater reliability, 
convergent validity (w/ BBS). 
Moderate responsiveness. 




14-item evaluation of 
sitting balance. 
Excellent test-retest reliability, 
inter- & intra-rater reliability, 
internal consistency. 









Assessment of patient’s 
stability. (1 item for FRT, 3 
for mFRT.) 
Excellent test-retest & intra-
rater reliability. 







20-item questionnaire of 
patient’s ability to perform 
everyday tasks. 
Excellent test-retest reliability. 
Adequate to excellent 
correlation with BBS, 6MWT, 


















14-item assessment of 6 
balance control systems. 
Excellent test-retest reliability 
(total score), inter- & intra-rater 
reliability (total score), & 
internal consistency. 
Excellent correlation w/ BBS. 
High content validity. 
Responsiveness: Excellent. 
Modified Clinical 






quantifying postural control 
under various sensory 
conditions. 
Poor to moderate test-retest 
reliability. Good interrater 
reliability. 
Motricity Index  ✓ 
6-item scale to assess 
UE/LE strength. 
Excellent test-rest reliability. 
Criterion validity (LE): good to 
excellent. 
Postural Assessment 




scale of postural control. 
Excellent test-retest reliability, 
interrater reliability (total 
score), internal consistency, 
concurrent validity (w/ FMA, 
BBS) & predictive validity, 
convergent validity (w/ BI, 
FMA).  
Good intra-rater reliability. 
Responsiveness: Low (90–180 




15-item assessment of gross 
motor control, UE/LE and 
trunk control, & functional 
mobility post-CVA. 
Excellent test-retest reliability & 
internal consistency.  
Excellent interrater reliability 
for total score. 
Poor to excellent for individual 
subcategories. 
Excellent predictive validity w/ 




Sharpened Romberg  
(SR) 
<5 ✓ 
Measure of balance 
maintenance with a narrow 
base of support. 
Reliability, validity & 
responsiveness not established 
for CVA. 
Good intra-, inter-, & test-retest 
reliability. 
Predictive validity: Fallers had 
significantly lower values than 
non-fallers (trial of eyes open). 
Validity: SR eyes open 
correlated to SR eyes closed, 
SLS eyes open/closed, & 
functional reach. 











Step Test <5 ✓ 
Measure of dynamic 
balance during activity 
involving weight-shift 
& movement while in 
single-leg stance. 
Excellent test-retest, inter- & 
intra-rater reliability. 
Step-Up Test <5 ✓ 
Measure to assess 
advanced change of 
base of support. 
Excellent test-retest & interrater 
reliability. Poor concurrent 





Measure of fall risk & 
dual tasking. 
Reliability, construct & content 








30-item measure used to 
provide a quantitative 
evaluation of motor 
functioning post-CVA. 
Excellent test-retest, inter- & 
intra-rater reliability. 
Excellent internal consistency. 
Responsiveness: Small to 
moderate effect size. 
Timed Up and Go 
(TUG) 
<5 ✓ 
Assessment of mobility, 
balance, walking ability 
& fall risk in older 
adults. 
Excellent test-retest reliability. 
Excellent associations between 




10-item assessment of 
perception of balance & 
stability during ADLs. 






16-item measure of an 
older adult’s gait & 
balance abilities. 
Excellent test-retest reliability. 
Adequate correlation between 
POMA & FIM motor domain. 
Responsiveness: 79.2% 
specificity, 66% sensitivity. 
Trunk Control Test 
(TCT) 
<5 ✓ 
4-item measure of 
simple aspects of trunk 
movement. 
Excellent interrater reliability, 
internal consistency, predictive 
validity (w/ DC FIM) & 
construct validity (w/ RMA). 






17-item measure of 
static & dynamic sitting 
balance & coordination 
of trunk movement. 
Excellent test-retest & interrater 
reliability. 
Adequate to excellent internal 
consistency. 
Excellent concurrent validity (w/ 
TCT). 
Note. Information obtained from summaries of tests listed on www.rehabmeasures.org (Rehabilitation 
Measures Database, 2010) and www.strokengine.ca (Canadian Partnership for Stroke Recovery, 2017). 
Abbreviations: ARAT—Action Research Arm Test; BI—Barthel Index; CVA—cerebrovascular accident; 
DC—discharge; FIM—Functional Independence Measure; FMA—Fugl Meyer Assessment; LE—lower 
















Comprehensive battery to 
screen for visual neglect. 
Excellent test-retest & inter-rater 
reliability. 
Excellent predictor of poor 
functional outcomes. Excellent 







Measure to diagnose & 
grade dementia. 
Not established for CVA. 
Clock Drawing Test 
(CDT) 
<5 ✓ 
Assessment of visuospatial 
& praxis abilities. May 
determine deficits in 
attention & executive 
dysfunction. 
Excellent test-retest & interrater 
reliability. 
Adequate concurrent validity w/ 








62-item measure of 
neurocognitive functioning 
in 3 domains. 
Criterion validity: Greater 
sensitivity to cognitive 
impairment than other 
commonly used assessments. 
Adequate construct validity. 







Language-free version of 
TMT to assess sustained & 
divided attention. 
Reliability: Adequate to 
excellent test-retest reliability. 
Inter-rater reliability not 
established. 
Validity: Adequate to excellent 
convergent validity & excellent 
concurrent validity (w/ original 
TMT). 







used to examine cognitive 
integration & functioning 
by looking 4 tasks. 
Excellent interrater reliability & 
internal consistency. 
Responsiveness not established. 
Kettle Test 10–30 ✓ 
Performance test to assess 
cognitive performance by 
measuring ability to 
perform daily tasks (13 
indices). 
Excellent test-retest & interrater 
reliability. 
Internal consistency & criterion 
validity not established. 
Construct validity: Excellent 



















11-item screening tool to 
quantitatively assess 
cognitive impairment. 
Excellent test-retest reliability 
(mixed diagnoses). 
Adequate to excellent internal 
consistency. 
Criterion validity: Scores on 
MMSE no better than chance at 
detecting cognitive impairment & 
not useful to assess cognitive 
impairment post-CVA. 




16-item screen of 
cognitive abilities 
designed to detect mild 
cognitive dysfunction. 
Excellent test-retest reliability & 
internal consistency. Excellent 
correlation w/ MMSE. 




Measures the effect of 
executive function 
deficits on daily 
functioning. 
Reliability: Adequate internal 
consistency, adequate to excellent 
inter-rater reliability. 
Validity: Poor to adequate 
predictive validity, poor to 
excellent convergent validity. 









6-item measure of 
cognitive impairment 
based on Blessed Test. 
Not established for patients w/ 
CVA. 









Reliability: Adequate test-retest 
reliability. Internal consistency, 
inter- & intra-rater reliability, & 
concurrent validity not 
established. 
Part B cut off score of <3 errors 
demonstrated high positive 
predictive value.  
Poor to adequate correlations w/ 
other measures. 
Responsiveness: Sensitive 
enough to detect improvement. 
Note. Information obtained from summaries of tests listed on www.rehabmeasures.org (Rehabilitation 
Measures Database, 2010) and www.strokengine.ca (Canadian Partnership for Stroke Recovery, 2017). 














Albert’s Test <5 ✓ 
Screening tool to measure 
spatial neglect. 
Excellent test-retest reliability. 
Excellent convergent validity w/ 
Line Bisection Test and adequate 
w/ SCT. 
Predictive validity: Predicted 








Measures the impact of 
neurobehavioral impairment 
on ADL performance. 
Poor to adequate internal 
consistency. 
Excellent inter-rater & test-retest 
reliability. 




Comprehensive battery to 
screen for unilateral visual 
neglect & provide info 
regarding treatment. 
Excellent test-retest, inter- & 
intra-rater reliability. 
Adequate to excellent convergent 
validity w/ BI & Rivermead ADL 
Assessment. 
Excellent predictor of poor 
functional outcomes. 
Bells Test <5 ✓ 
Measures unilateral spatial 
neglect in near extra-personal 
space. 
Reliability & responsiveness: No 
evidence. 
Validity: More likely to identify 




30 ✓ Measures unilateral neglect. 
Adequate to excellent internal 
consistency & inter-rater 
reliability. 
Adequate to excellent concurrent 
& construct validity. 
No evidence for content or 
criterion validity. 






Assessment of visuospatial & 
praxis abilities. May 
determine deficits in attention 
& executive dysfunction. 
Excellent test-retest & interrater 
reliability. 
Adequate concurrent validity w/ 
FIM & MMSE. 
Comb and Razor 
Test 
<5 ✓ 
Screens for unilateral neglect 
in patient’s personal space by 
assessing performance in 
grooming tasks. 
Excellent test-retest reliability.  
Validity: Can discriminate 
between different groups. 
No evidence on inter-rater 

















spatial neglect in near 
extra-personal space. 
Adequate test-retest reliability.  
Internal consistency & 
responsiveness: no evidence. 
Adequate correlation w/ mean 
CT-scan damage. 
Draw-A-Man Test <5 ✓ 
Measures unilateral 
spatial neglect in the 
personal & extra-personal 
space. 
Adequate test-retest & 
excellent inter-rater reliability. 
Validity: Correlated w/ ADL 
performance. Can discriminate 
patients w/ personal neglect 
from those without. 
Responsiveness: No evidence. 




spatial neglect in extra-
personal space. 
Adequate to excellent test-
retest reliability. 
Excellent construct validity w/ 
Albert’s Test, adequate 
correlation w/ SCT, poor w/ 
CDT. 
Semi-Structured Scale 




Measures personal and 
extra-personal unilateral 
spatial neglect 
Adequate internal consistency 
for personal subscale & extra-
personal subscale. Excellent 
interrater reliability. 
Validity: Further validation 
needed. Responsiveness: 
Personal subscale not 
responsive to change, but extra-






personal unilateral spatial 
neglect. 
No evidence for internal 
consistency; adequate test-
retest reliability. 
Adequate correlation w/ mean 
CT-scan damage. Adequate to 
excellent construct validity w/ 
other visuospatial tests. 
Responsiveness: No evidence. 
Star Cancellation Test  
(SCT) 
<5 ✓ 
Screening tool to detect 
spatial neglect in near 
extra-personal space post-
CVA. 
Excellent test-retest reliability.  
Adequate correlation w/ BI, 
excellent correlation w/ Line 
Crossing Test. 
No evidence for internal 
consistency, inter-rater 
reliability, & responsiveness. 
Note. Information obtained from summaries of tests listed on www.rehabmeasures.org (Rehabilitation 
Measures Database, 2010) and www.strokengine.ca (Canadian Partnership for Stroke Recovery, 2017). 
Abbreviations: ADL—activity of daily living; BI—Barthel Index; CVA—cerebrovascular accident; FIM—




Table A5. Upper Extremity Function, List of Measures and Descriptions 
 







ABILHAND 10–30 ✓ 
Semi-structured 
questionnaire measuring 
manual ability based on 
perceived difficulty 
performing 23 bimanual 
tasks. 
Excellent internal consistency. 
Adequate concurrent validity (w/ 
Jamar handgrip, BBT). 
Responsiveness: 92% sensitivity, 
80% specificity. 
Action Research 
Arm Test  
(ARAT) 
10–20  
19-item measure to assess 
UE functioning (grasp, grip, 
pinch, gross UE 
movement). 
Modification of UEFT. 
Excellent test-retest, inter- & intra-
rater reliability. 
Excellent internal consistency. 
Excellent correlation w/ FMA-UE. 
Moderate responsiveness 14+ days 
post-CVA. Floor & ceiling effects. 




Timed measure of 
disabilities in UE function 
during ADLs. 
Excellent test-retest & interrater 
reliability, internal consistency.  
Adequate to excellent concurrent 
validity w/ Motricity Index. 
Excellent correlation w/ WMFT, 
FMA, & ARAT. 
Responsiveness: Moderate. 
Box and Block 
Test (BBT) 
<5 ✓ 
Assessment of unilateral 
gross manual dexterity via 
moving blocks (up to 150) 
from one box to another. 
Excellent test-retest & interrater 
reliability. 
Excellent convergent validity w/ 
ARAT. 





Measures UE function post-
CVA through performance 
of various activities. 
Reliability: Excellent test-retest & 
inter-rater reliability. 
Excellent internal consistency & 







of physical impairment & 
disability in patients w/ 
neurological impairments. 
Excellent test-retest & inter-rater 
reliability. 






Measure of UE motor 
control & dexterity during 
ADLs. 
Reliability: Adequate to excellent 
intra-& inter-rater reliability. 
Validity: NHPT is more sensitive. 
No studies examined the content, 




















226-item (across 5 domains) 
quantitative measure of 
motor impairment. 66 items 
for UE motor function. 
Excellent test-retest reliability 
(total motor score), inter/intra-
rater reliability, & internal 
consistency. 
Excellent FMA & MAS total 
score correlations & excellent 
construct validity (correlation w/ 
BI, FIM, & ARAT). 
Small to moderate effect size on 
SMA. Responsiveness decreased 






Objective measure of 
isometric muscle strength of 
the hand/forearm. 
Excellent test-retest & intra-rater 
reliability. 






7-item measure of uni-
manual hand functions 
required for ADLs. 








measuring passive & low-
level active function across 
12 items. 
No studies reporting reliability, 






to assess arm function 
(amount of use and quality) 
during ADLs. Items vary 
between 14–30. 
Excellent test-retest reliability, 






8-item assessment of 
everyday motor function. 
Excellent test-retest & interrater 
reliability. Excellent concurrent 
validity w/ FMA (total). 
Motor Evaluation 





17-item scale to assess 
quality of movement 
performance of UE post-
CVA. 
Excellent interrater reliability, 
internal consistency, concurrent 
validity, & content validity. 
Motricity Index 5–10 ✓ 
6-item scale to assess 
UE/LE strength. 
Excellent test-rest reliability. 
Criterion validity (LE scores): 
Good to excellent. 
Nine Hole Peg Test 
(NHPT) 
<5  
Measure of manual 
dexterity via placing pegs 
into holds on a board. 
Excellent test-retest (for entire 
group) & interrater reliability. 
Adequate intra-rater reliability. 
Poor predictive validity. Excellent 















Pegboard Test  
(PPT) 
5–10  
Measures manual dexterity 
& gross UE movement. 
Reliability: Adequate test-retest 
reliability. 
Validity/Responsiveness: No 
studies examined these in 





15-item assessment of 
gross motor control, 
UE/LE and trunk control, 
& functional mobility post-
CVA. 
Excellent test-retest reliability & 
internal consistency.  
Excellent interrater reliability for 
total score. 
Poor to excellent for individual 
subcategories. 
Excellent predictive validity w/ 





20-item measure of hand 
function (7 grips). 





34-item measure of UE 
function post-CVA. 
Excellent internal consistency. 
Validity: Excellent correlation w/ 
STREAM. 
Test-retest, inter/intra-rater 








30-item measure used to 
provide quantitative 
evaluation of motor 
functioning post-CVA. 
Excellent test-retest reliability, 
inter- & intra-rater reliability, & 
internal consistency. 
Responsiveness: Small to 







14-item measure used to 
assess gross motor 
function of the hand 
(lateral/pulp pinch, palmar 
grasp). 
Values not established 





33-item measure of UE 
functional impairment & 
severity. 







measure of UE motor 
ability using functional 
activities. 
Excellent test-retest & interrater 
reliability, internal consistency. 
Adequate concurrent validity w/ 
FMA. 
Note. Information obtained from summaries of tests listed on www.rehabmeasures.org (Rehabilitation 
Measures Database, 2010) and www.strokengine.ca (Canadian Partnership for Stroke Recovery, 2017). 
Abbreviations: ADLs—activities of daily living; BI—Barthel Index; CVA—cerebrovascular accident; 


















Subjective rating of 
spasticity. 
Excellent intra-rater reliability for 
elbow, adequate for LE. 
Excellent interrater reliability 
between experienced raters. 
Excellent convergent validity w/ 
FMA & BBT. 
Tardieu Scale Varies ✓ 
Assess the muscle’s 
response to stretch at 
various velocities. 
Excellent test-retest reliability. 
Adequate to excellent interrater 
reliability. 
Excellent convergent validity. 
Note. Information obtained from summaries of tests listed on www.rehabmeasures.org (Rehabilitation 
Measures Database, 2010) and www.strokengine.ca (Canadian Partnership for Stroke Recovery, 2017). 




APPENDIX B: Item Level Analysis 
A number of measures in the domains of balance and mobility and motor control 
(specifically upper extremity function) fit the criteria set for this model. The criteria are 
as follows: 
• good psychometric properties 
• roughly 15 minutes or less to complete 
• free or nearly free 
• used with or tested on patients with stroke 
Those that met criteria were reviewed further to identify consistencies across 
measures and to determine which tools would provide the most clinically useful 
information. Items were compared across selected measures, related to functional 
activities, and critiqued for their practicality in the acute care setting. Tables B1 and B2 





Comparison of Balance and Mobility Measures 
 
• The assessments being compared are those that overall had better psychometric 
properties.  
• The test items in the left-hand column are structured hierarchically, going from 
seated to standing then dynamic standing balance activities to reflect increasing 
challenge of activity.  
• The total number of items for each test is in parentheses. 
• X indicates that the item in the left-hand column is on the selected measure. 
• Columns highlighted in gray are measures that have the most cluster of items 
in respective categories. (For example, TIS and FIST have a majority of items 
measuring sitting balance, but none in standing and are reflective of sitting 
balance.) 
• Items on each measure were also reviewed to determine the overall clinical utility 





10MWT: 10 Meter Walk Test 
BBA: Brunel Balance Assessment 
BBS: Berg Balance Scale  
DGI: Dynamic Gait Index  
FGA: Functional Gait Assessment 
FIST: Function In Sitting Test 
Mini-BESTest: Mini Balance Evaluation Systems Test 
PASS: Postural Assessment Scale for Stroke 
TCT: Trunk Control Test 






























Rolling  x   x       
Bridge           
Supine  sit x   x       
Sit  supine    x       
A/P/Lateral nudge   x        
Sitting with support      x     
Sitting without support x x x x x      
Sitting, shake no   x        
Sitting, eyes closed   x        
Sitting, lift UE      x     
Sitting, lift LE   x        
Sitting, cross leg  x         
Elbow prop (R/L)  x         
Pick up object from 
behind 
  x        
Forward/lateral reach   x   x     
Pick up object from 
floor 
  x        
Lateral pelvic tilt  x         
Upper trunk rotation  x         
A/P/Lateral scooting   x        
Asymmetrical scooting  x         
Sit  Stand    x x     x 
Stand  Sit    x x      
Standing with/without 
support 
   x x x     
Rise to toes          x 
Stand, eyes closed 
(firm/compliant 
surface) 
    x     x 
Stand, feet together      x      
FRT     x x     
Tandem stance     x      
SLS    x x x    x 
Standing, pick up 
object 
   x x      
Reactive postural 
control 
         x 
Tap/step-up test 
Alternating stepping 
    x x     
Standing, look over 
shoulders 
    x      
360° turn     x      
Transfer     x      
Walking      x x x x  
Walking  
(different surfaces) 
          
Weight shifting      x     
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Walking, change BOS      x   x  
Change in gait speed       x x x x 
Walk with head turns        x x x 
Walk + turn        x x x 
Walk, eyes closed         x  
Walk, backwards         x  
Walk, pick up object           
Step over/around 
obstacle  
       x x x 




         x 
Stairs        x x  
Run           
Hop           
Note. Information regarding each test was obtained from www.rehabmeasures.org (Rehabilitation Measures 
Database, 2010) or original articles. (See references and/or links used below.) 
 
 
Measures located through links provided on www.rehabmeasures.org (Rehabilitation Measures 
Database, 2010): 
 
• 10 Meter Walk Test (10MWT): 
http://www.rehabmeasures.org/PDF%20Library/10%20Meter%20Walk%20Test%20Instructions.
pdf 
• Berg Balance Scale (BBS): http://www.strokecenter.org/wp-content/uploads/2011/08/berg.pdf 
• Brunel Balance Assessment (BBA): http://usir.salford.ac.uk/4886/1/new_BBA_manual.pdf 
• Dynamic Gait Index (DGI): http://geriatrictoolkit.missouri.edu/dgi/ 
• Function In Sitting Test (FIST): http://www.samuelmerritt.edu/fist 
• mini-Balance Evaluation Systems Test (Mini-BESTest): 
http://www.bestest.us/files/7413/6380/7277/MiniBEST_revised_final_3_8_13.pdf 





• Functional Gait Assessment (FGA): Wrisley, D. M., Marchetti, G. F., Kuharsky, D. K., & 
Whitney, S. L. (2004). Reliability, internal consistency, and validity of data obtained with the 
functional gait assessment. Physical Therapy, 84(10), 906–918. 
• Trunk Control Test (TCT): Collin, C., & Wade, D. (1990). Assessing motor impairment after 
stroke: a pilot reliability study. Journal of Neurology, Neurosurgery & Psychiatry, 53, 576–579. 
• Trunk Impairment Scale (TIS): Verheyden, G., Nieuwboer, A., Van de Winckel, A., & De 
Weerdt, W. (2007). Clinical  tools to measure trunk performance after stroke: A systematic review 
of the literature. Clinical Rehabilitation, 21, 387–394.   
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Comparison of Upper Extremity Assessments 
 
• The assessments being compared are those that overall had better psychometric 
properties. 
• Assessments were clustered into two groups:  
o movement quality (joint-or motion-specific) 









• The items in the left-hand column are structured from those that are joint- or 
motion-specific, to those that are based on functional use, except for the last 3 
items which look at other factors such as speed and sensation.  
• X indicates that the item in the left-hand column is on the selected measure. 
• Highlighted rows indicate that the item was present on 3 or more tests. 
• Items on each measure were also reviewed to determine the overall clinical utility 
of information provided. 
  
KEY 
ARAT—Action Research Arm Test  
BBT—Box and Blocks Test 
CAHAI—Chedoke Arm and Hand Activity 
Inventory 
FMA-UE—Fugl-Meyer Assessment of Motor 
Recovery After Stroke, upper extremity motor 
domain  
MAS—Motor Assessment Scale 
MESUPES—Motor Evaluation Scale for Upper 
Extremity in Stroke 
Motricity—Motricity Index 
WMFT—Wolf Motor Function Test 
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Table B2. Comparison of Upper Extremity Assessments 
Measurement Item Assessment 
Motricity FMA BBT MESUPES ARAT WMFT MAS CAHAI 
Reflex activity  x       
Flexor synergy 
patterns 
 x       
Extensor synergy 
patterns 
 x       
Hand to lumbar spine  x       
Shoulder flexion 0-90°   x    x   
Shoulder abduction  
0-90° 
x x    x   
Shoulder flexion  
90-180° 
 x       
Elbow flexion  x x  x     
Elbow extension  x    x   
Pronation/supination  x     x  
Wrist extension, 
sustained at 15° 




 x  x   x  
Wrist circumduction  x       
Wrist radial deviation       x  
Gripping/Hand mass 
flexion 
 x    x   
Hand mass extension  x       
Hook grasp  x       
Thumb adduction  x       
Opposition      x  x  
Opposition/pinch grip  
(thumb + index finger) 
x x x x x  x  
Opposition  
(thumb + small finger) 
   x x    
Opposition + rotation    x     
Isolated finger 
extension 
   x     
Finger abduction    x     
Lateral pinch      x   
Cylinder grip  x  x x    
Spherical grip  x   x    
Functional reaching 
(e.g. sphere, cylinder, 
pencil, utensil) 
  x  x x x  
Lifting/carrying object      x  x 
BUE movements      x  x 
Writing       x x 
Cutting        x 
Hand to mouth     x  x  
Hand to top of head     x    
Hand behind head     x  x  
Pouring out water     x   x 
Use phone        x 
Coordination/speed  x   x    
Sensation/PROM  x       
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Note. Information regarding each test was obtained from www.rehabmeasures.org (Rehabilitation Measures 
Database, 2010), www.strokengine.ca (Canadian Partnership for Stroke Recovery, 2017), or original 
articles. (See references and/or links used below.) 
 
 
Measures located through links provided on www.rehabmeasures.org (Rehabilitation Measures 
Database, 2010): 
 
• Action Research Arm Test (ARAT): http://www.strokecenter.org/wp-
content/uploads/2011/08/action_research_arm_test.pdf 
• Box and Blocks Test (BBT): 
http://www.rehabmeasures.org/PDF%20Library/Box%20and%20Blocks%20Test%20Instructions.
pdf 
• Motor Assessment Scale (MAS): 
http://www.rehabmeasures.org/PDF%20Library/Motor%20Assessment%20Scale%20Testing%20
Form.pdf 
• Wolf Motor Function Test (WMFT): http://stroke.ahajournals.org/cgi/reprint/32/7/1635 
 
Measures located through links provided on www.strokengine.ca (Canadian Partnership for Stroke 
Recovery, 2017): 
 
• Chedoke Arm and Hand Activity Inventory (CAHAI): http://www.cahai.ca/manual.html 
• Fugl-Meyer Assessment—upper extremity (FMA-UE): 
http://neurophys.gu.se/digitalAssets/1520/1520603_fma-ue-protocol-english-updated-
20150311.pdf 





• Motricity Index: Collin, C., & Wade, D. (1990). Assessing motor impairment after stroke: a pilot 




APPENDIX C: Comparison of Core Measures to Existing Lists/Recommendations 
The core set of measures selected for this model were compared against existing lists of 
assessments recommended either for the acute care setting or for use with patients with 
stroke. Assessments for each source were listed based on the four major domains 
established for this manual. Sources include: 




COSMIN. The COSMIN group developed a checklist that provides criteria for 
evaluating psychometric properties of tools (COSMIN, n.d.). The website also includes a 
database of systematic reviews. All articles stroke-related on this website were located to 
determine the recommended measures based on their criteria. 
AOTA. Therapists working with Medicare beneficiaries are currently expected to 
report G-Codes and modifiers to Medicare. Therefore, AOTA developed a chart of 
assessments that therapists could use to report patients’ functional status in the selection 
of G-Codes (AOTA, 2013). The list is not comprehensive but seeks to provide a short list 
that therapists may find helpful (AOTA, 2013). 
StrokEDGE. The American Physical Therapy Association’s Neurology Section 
developed a taskforce, StrokEDGE, which reviewed over 50 outcome measures for their 
psychometric properties and clinical utility for patients with stroke, then developed 
recommendations for clinical practice (Academy of Neurologic Physical Therapy, 2011). 
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Recommendations included in the table on the following pages were only those that were 
either highly recommended or recommended for acute care.  
Table Layout 
The headings on the left indicate the source of the assessments, and the top set of 
measures categorized in four domains are those that were selected for this discharge 
planning model. Measures in bold are those found in other sources (i.e. COSMIN, AOTA 
or StrokEDGE) that are consistent with this discharge planning model. An abbreviation 
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European Stroke Scale5  
FAI3 




















& Moving Around 







Stroke Impact Scale 
ADL Index 
AM-PAC 
Cleveland Scale of ADL 
EFPT 
FAS 
Klein-Bell ADL Scale 





D2 Test of Attention  






























6 Minute Walk Test 
10MWT 
FRT 
Orpington Prognostic Scale 























10MWT—10 Meter Walk Test 
AMAT—Arm Motor Ability Test 
AM-PAC—Activity Measure for Post-Acute Care 
AMPS—Assessment of Motor and Process Skills 
ARAT—Action Research Arm Test 
BBA—Brunel Balance Assessment 
BBS—Berg Balance Scale 
BBT—Box and Block Test 
BI/mBI—Barthel Index/modified Barthel Index 
CDT—Clock Drawing Test 
CMSA—Chedoke-McMaster Stroke Assessment 
Measure 
CNS—Canadian Neurological Scale 
Cognistat/NCSE—Cognistat Cognitive 
Assessment/Neurobehavioral Cognitive Status 
Examination 
EFPT—Executive Function Performance Test 
FAI—Frenchay Activities Index 
FAS—Functional Assessment Scale 
FGA—Functional Gait Assessment 
FIST—Function In Sitting Test 
FMA—Fugl-Meyer Assessment of Motor 
Recovery after Stroke 
FRT—Functional Reach Test 
FTSST—Five Time Sit to Stand Test 
MAL—Motor Activity Log 
mAS—modified Ashworth Scale 
Melville-Nelson SCA—Melville-Nelson Self-Care 
Assessment 
mini-BESTest—Mini-Balance Evaluation Systems 
Test 
MoCA—Montreal Cognitive Assessment 
mRS—Modified Rankin Scale 
NEADL—Nottingham Extended ADL Scale 
NHPT—Nine Hole Peg Test 
NIHSS—National Institutes of Health Stroke Scale 




PSFS—Patient-Specific Functional Scale 
RBMT—Rivermead Behavioral Memory Test 
RMA—Rivermead Motor Assessment 
RMI—Rivermead Mobility Index 
S-5—Screening for Self-medication Safety post-
Stroke Scale 
SCT—Star Cancellation Test 
STREAM—Stroke Rehabilitation Assessment of 
Movement 
TCT—Trunk Control Test 
TEA—Test of Everyday Attention 
TIS—Trunk Impairment Scale 
TUG—Timed Up and Go Test 
WMFT—Wolf Motor Function Test 
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APPENDIX D: Core Set of Measurements 
The measurements selected for this discharge planning model were based on their 
feasibility and clinical utility in the acute care setting, but are also listed on a continuum 
of increasing challenge. Therefore, some measures may include easier items and be 
limited in scope (e.g. Function In Sitting Test) whereas others may be suitable for higher 
functioning patients in other settings as well (e.g. mini-BESTest).  
 The primary domains are activities of daily living (ADLs), balance and mobility, 
and cognition. For any given patient, one or two measures might be selected from the 
balance and mobility domain, whereas all measures listed under the domains of ADLs 
and cognition would be completed, as appropriate. Additional measures are provided 
(“other”) to assess visual inattention, spasticity, and motor control as needed.  
• Modified Barthel Index (mBI) and Screening for Safe Self-Medication Post-
Stroke Scale (S-5) provide a picture of a patient’s ability to carry out basic and 
instrumental ADLs (B/IADLs), and a general indication of the level of support or 
hours of supervision needed.  
• Measures within the balance and mobility domain would indicate a patient’s fall 
risk and mobility limitations, but are dependent on the patient’s current physical 
status. For example, a clinician might choose one sitting balance scale for a lower 
level patient who is not appropriate for standing activities, but the Berg Balance 
Scale (BBS) and 10 Meter Walk Test (10MWT) for an ambulatory patient who is 
anticipated to discharge home. 
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• Montreal Cognitive Assessment (MoCA) would give insight into a patient’s 
cognitive abilities across multiple domains.  
The core set of measures are merely recommendations based on existing evidence 
and the practice setting. Thus, it is critical that the therapist have an understanding of how 
to use and apply the measures to reflect the patient’s current level of function and predict 

































10MWT—10 Meter Walk Test 
BBS—Berg Balance Scale  
CDT—Clock Drawing Test 
FGA—Functional Gait Assessment  
FIST—Function in Sitting Test 
FMA—Fugl-Meyer Motor Assessment 
LE/UE—lower extremity/upper extremity 
mBI—modified Barthel Index 
mini-BESTest—mini Balance Evaluation 
Systems Test 
MoCA—Montreal Cognitive Assessment 
S-5—Screening for Safe Self-Medication 
Post-Stroke Scale 
SCT—Star Cancellation Test 
TIS—Trunk Impairment Scale 
Figure D1. Core set of measures, 
organized by domain 
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APPENDIX E: Occupational Therapy (OT) Specific Measures 
In addition to the core set of measures, additional measures were selected specifically for 
occupational therapists (OTs) as a means to screen for deficits in the domains of balance 
and mobility and cognition without duplicating services or assessments being 
administered by other disciplines (i.e. physical therapy and speech therapy). 
OTs would still complete the modified Barthel Index (mBI) for all patients. 
However, for patients who are significantly impaired and unable to participate in more 
complex tasks, therapists would instead rely on observation or complete the Clock 
Drawing Test (CDT) versus the Screening for Safe Self-Medication post-Stroke Scale (S-
5), to identify any cognitive impairments. 
• S-5: for patients who are able to follow ≥2–3 step commands or who are likely to 
discharge home 
• CDT: for patients who have difficulty following commands, can only follow 
simple commands, or have impaired attention 
Similarly, as a means to assess balance, therapists would administer the Romberg 
test and Functional Reach Test (FRT) or the modified Functional Reach Test (mFRT). 
These tests are also dependent upon the patient’s functional status. 
• Romberg test and FRT: for patients who can stand and require limited to no 
assistance to maintain their balance 
• mFRT: for patients who cannot stand or require assistance to maintain their 
sitting balance  
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Finally, additional measures would be completed as needed to evaluate visual 
inattention, motor control, and spasticity. These measures are part of the core set of 
measures (see Appendix D to view the measures). Figure E1 below lists the OT-specific 
measures utilized in this discharge planning model. 
 
 
Figure E1. Occupational therapy-specific measures for acute care.  
Measures that would be utilized without input from other disciplines are listed in each domain. 
The same core set of measures will be utilized to measure deficits in activities of daily living 
(ADLs) and other areas (i.e. neglect, spasticity and motor control). Only the FRT, Romberg 
test, and CDT were added to address balance and cognition, and these are dependent on the 
patient’s functional status. Observation is highlighted throughout the evaluation process, as 
some deficits in cognition, attention and balance are more readily identified during ADLs and 
functional mobility, not in formal testing. 
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APPENDIX F: Objectives 
The goal of this discharge planning model is for therapists to utilize evidence-informed 
guidelines when evaluating patients with stroke, development treatment plans and 
discharge recommendations that draw upon research, and promote consistency when 
reporting functional outcomes that help determine the next level of care. This would be in 
the form of a core set of measures and other materials within a manual, to guide the 
selection and administration of standardized assessments for discharge planning. 
The purpose of the manual is to: 
• provide participants with quick and effective means to apply evidence to daily 
practice and link it to function 
• present information in a format that is easy to follow and apply without formal 
training 
• provide a pathway for clinical reasoning when making discharge 
recommendations for post-stroke patients with varying levels of function 
Site-specific objectives or competencies may vary depending on the experience 
and knowledgebase of each therapist, as well as staffing of therapists. The following are a 
list of competencies relevant to this model: 
• articulate the rationale for each measure utilized  
• demonstrate skills in administering each assessment relevant to his/her practice 
(e.g. physical therapists should be able to administer all assessments in the 
balance and mobility domain, while occupational therapists should be able to 
conduct all assessments) 
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• articulate the link between test items and function, as well as test results and 
functional outcomes or discharge destinations 
• identify and select appropriate measures to utilize with patients based on their 
functional status and area of infarct 
• collaborate with other interdisciplinary team members, patients, and family to 
describe the results of assessments and their impact on function 
• assess patient and environmental factors that limit participation, independence, 
and safety 
• document the results of the evaluations and their link to functional or occupational 
performance 
Two tables are included on the following pages. Table F1 lists the aforementioned 
competencies as well as Standards of Practice in Occupational Therapy (AOTA, 2010) 
that are relevant to each item. Table F2 lists constructs from the Occupational Therapy 
Practice Framework (AOTA, 2014) to demonstrate how selected measures in the 
discharge planning model are reflective of occupational therapy practice and promote 







Competency Standards of Practice Met Not 
Met 
Comments 
Articulate the rationale 
for each measure 
 
Standard I., 2, 5–6 
Standard II., 1, 6 
   
Demonstrate skills in 
administering each 
assessment 
Standard I., 2, 5–6 
Standard II., 1–2, 6 
   
Articulate the link 
between test items and 
function, as well as test 
results and functional 
outcomes or discharge 
destinations 
 
Standard I., 2, 5–6 
Standard II., 1, 4, 6 
   
Identify and select 
appropriate measures to 
utilize with patients based 
on their functional status 
and area of infarct 
 
Standard I., 2, 5–6 
Standard II., 1–2, 4, 6 
Standard III., 1 
   
Collaborate with other 
interdisciplinary team 
members, patients and 
family to describe the 
results of assessments and 
their impact on function 
 
Standard II., 3, 7–9 
Standard III., 1, 5 
   
Assess patient and 
environmental factors 
that limit participation, 
independence or safety 
 
Standard I., 6, 10 
Standard II., 1–3, 6 
   
Document the results of 
the evaluations and their 
link to functional or 
occupational performance 
 
Standard I., 10 
Standard II., 1–2, 4, 7–9 
Standard III., 1–2 
   






Measures and Their Relation to the OTPF 
 



























Communication management  
Sending receiving and interpreting information 
(e.g. using writing tools) 
CDT, S-5 
Community mobility  
Moving around in the community 
10MWT, FGA, mini-BESTest 
Health management and maintenance  
Developing, managing and maintaining 
routines for health/wellness promotion  













Higher-level cognitive skills, attention, memory, 
emotional, sequencing 
CDT, mBI, MoCA, S-5 
Sensory functions and pain 
Vision, vestibular function, proprioception, pain 
 
CDT, FMA, Romberg test, SCT 
Neuro-musculoskeletal and  
movement-related functions 
Joint mobility 
Muscle tone and power 
Motor reflexes 
Voluntary and involuntary movements 
Gait patterns 
10MWT, BBS, FGA, FIST, 
FMA, FRT, mini-BESTest, 
modified Ashworth Scale, 














Motor and praxis skills 
Motor: Actions/behaviors used to move and interact 
with tasks, objects, contexts and environments 
 
Praxis: Skilled purposeful movements 
 
10MWT, BBS, CDT, FGA, FIST, 
FMA, FRT, mini-BESTest, 
modified Ashworth Scale, mBI, 
Motricity Index, Romberg test, S-
5, SCT, TIS 
Sensory-perceptual skills 
Actions/behaviors to identify, respond to and process 
sensory information  
10MWT, BBS, FGA, FIST, 
FMA, FRT, mBI, mini-BESTest, 
Romberg test, TIS 
Cognitive skills 
Actions/behaviors used to plan/manage performance 
of an activity 
CDT, FGA, mBI, mini-BESTest, 
MoCA, S-5 






APPENDIX G: Algorithms to Guide Assessment Selection 
A number of domains list two or more assessments from which therapists much choose in 
order to assess a patient’s function. Therefore, in order to assist therapists with selecting 
appropriate measures for each patient based on his/her functional status, an algorithm has 
been developed for each of the following domains: 
• Balance and mobility 
• Cognition 
• Upper Extremity (UE) Function 
• Lower Extremity (LE) Function 
• Visual Inattention 
The following pages provide the algorithms for each of these domains, as well as 






Balance and Mobility 
• Identify physical impairments 
• Determine fall risk 
• Identify deficits in visual attention or cognition 
Y 
Y 
Figure G1. Balance and mobility algorithm 
Can the patient 
SIT?




Consider if patients 
have impaired sitting 























Determine fall risk, 
balance during BADLs









For high level patients 

























Observe safety during 
ADLs & mobility
≥2-3 steps and/or 
may DC home
S-5 + Observation




Observe safety during 
BADLs & mobility 
Determine need for 
assistance after DC
No, inconsistently, 






Notice responses to 
questions/commands
Cognition (for OT) 
• Identify cognitive impairments such as memory, attention, problem solving 
• Detect visual inattention 
• Determine ability to perform IADLs 
Figure G2. Cognition algorithm 
Note: Cognition will be formally measured by ST using the MoCA. 
The above recommendations are for OTs to screen for cognitive 









If most of the deficits are 
related to UE function, 
then perform a more 
detailed assessment to 
obtain a baseline level of 
function.
FMA-UE + mAS
Obtain detailed motor 
scores for the entire UE 
& determine if spasticity 
is a limiting factor.
Multiple deficits
If the patient has multiple 
deficits across domains, 
then perform a more 
simplified assessment of 
UE function.
Motricity + mAS
Obtain motor scores 
for key muscles & 
determine if spasticity 




Obtain motor scores 
for key muscles & 
determine if spasticity 
is a limiting factor.
UE Function 
• Measure strength in key muscle groups 
• Identify synergistic patterns 
• Determine if spasticity is a limiting factor to functional use of the extremity 















If most of the deficits are 
related to LE function and 
balance, then perform a 
more detailed assessment 
to obtain a baseline level 
of function.
FMA-LE + mAS
Obtain detailed motor 
scores for the entire LE 
& determine if 
spasticity is a limiting 
factor.
Multiple deficits
If the patient has multiple 
deficits across domains, 
then perform a more 
simplified assessment of 
LE function.
Motricity + mAS
Obtain motor scores for 
key muscles & 




Obtain motor scores for 
key muscles & 
determine if spasticity is 
a limiting factor.
LE Function 
• Measure strength in key muscle groups 
• Identify synergistic patterns 
• Determine if spasticity is a limiting factor to functional use of the extremity 




Observe patient during 
ADLs and mobility 
FGA + Observation 
Notice any veering during 
mobility, difficulty attending 
to directions, difficulty 
negotiating obstacles 
Observe patient during 
ADLs and mobility to detect 
neglect 
 
CDT or SCT + Observation 
Look at qualitative aspects 
of CDT or location of items 
missed on SCT 
Observe patient during 







Personal or body neglect
Decreased use of the 
affected limb during ADLs, 
dragging the LE behind 
when ambulating, 
bumping into objects, 




Difficulty locating items 
nearby or for ADLs
Far extra personal
Bumping into objects, 
difficulty avoiding 




• Determine level and severity of neglect 
• Predict likely assistance required during different ADLs 
• Identify potential safety issues 
Figure G5. Visual inattention algorithm 
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APPENDIX H: Interpretation of Test Items 
For each test item, examples of related functional activities (i.e. link to function) as well 
as possible impairments related to abnormal performance will be provided. On the 
following pages, examples were provided for three measures: 
• Berg Balance Scale (BBS) 
• Fugl-Meyer Assessment of Sensorimotor Recover after Stroke (FMA), short form 





Interpretation of Test Items on BBS 
 
Item Possible Impairments Link to Function 
Sit to stand 
Weakness 
Poor COG control 
Reduced joint ROM 
Impaired cognition (e.g. 
sequencing) 






Fear of falling 
Poor COG control 




Sitting with back 




Poor COG control 
Impaired midline orientation 
Seated ADLs (e.g. toileting, 
dressing, bathing) 
Transfers 
Getting out of bed 
Stand to sit 
Weakness 
Poor eccentric control 
Poor COG control 





Picking up objects 
Transfers 
Poor COG control 
Weakness 
Cognitive deficits 
Fear of falling 
Apraxia 
Getting to/from different surfaces 
during ADLs 
Turning or pivoting 
Standing unsupported 
with eyes closed 
Over-reliance on vision 
Weakness 
Sensory deficits 
Fear of falling 
Vestibular dysfunction 
Showering 
UB dressing while standing 
ADLs or mobility in areas of 
reduced lighting 
Standing unsupported 
with feet together 
Weakness 
Poor COG control 
Sensory deficits or poor 
organization/reception of 
sensory input  
Fear of falling 
Showering 
Standing in crowded environment 
Standing on scale 
Reaching forward 
with outstretched arm 
while standing 
Weakness  
Reduced limits of stability 
Reduced joint ROM 
Fear of falling 
Impaired coordination 
Reaching for objects in kitchen or 
during ADLs 
Opening door 





Table H1 (continued)  
 
Item Possible Impairments Link to Function 
Pick up object from 
floor, from standing 
position 
Weakness 
Reduced joint ROM 
Fear of falling 
Poor COG control 
Donning pants 
Washing feet in shower 
Retrieving dropped items 




Reduced joint ROM 
Poor COG control 
Vestibular dysfunction 
Scanning environment 
Flushing toilet, turning water 
on/off in shower 
Driving  
Reacting to someone calling out 
to individual 
Turn 360 degrees 
Weakness 
Poor COG control 
Sensory deficits or poor 
organization/reception of 
sensory input  
Fear of falling 
Transfers (e.g. getting into car, 
turning in bathroom) 
Turning around during 
community mobility 
 
Place alternating foot 
on step/stool while 
standing unsupported 
Weakness 
Poor COG control 
Reduced joint ROM 
Sensory deficits or poor 
organization/reception of 
sensory input  





Stepping up curb in community 
Standing 
unsupported, one foot 
in front 
Weakness 
Poor COG control 
Sensory deficits or poor 
organization/reception of 
sensory input 
Negotiating obstacles in  
tight spaces 
Mobility on uneven surfaces 
Stepping in narrow aisle (e.g. 
movie theater, airplane) 
Standing on one leg 
Weakness 
Poor COG control 
Sensory deficits or poor 
organization/reception of 
sensory input 
Stepping over tub threshold 
Stairs 
Lower body dressing 
Note. Test items obtained from The Internet Stroke Center. (1997-2017). Functional Assessment Scales: 
Berg Balance Scale. Retrieved online from http://www.strokecenter.org/wp-
content/uploads/2011/08/berg.pdf. Abbreviations: ADLs—activities of daily living; COG—Center of 





Interpretation of Test Items on FMA (Short Form) 
 




• Impaired cognition (e.g. 
poor sequencing, difficulty 
following commands, 
impaired attention) 
• Sensory deficits 
• Reduced joint range of 
motion 
• Apraxia 
• Impaired coordination 
Gestures 
Beginning of reaching or lifting 
arm to place on arm rest 
Holding phone up to ear 
Elbow extension 
Reaching for objects 
Pushing up from chair 









Lifting arm to apply deodorant, 
fix hair, don shirt 
Waving arm 
Reaching for object overhead 
Elbow 90°, wrist 
flexion/extension 
Picking up objects from table 
Typing  
Grasp, adduct thumb 
Holding key 
Pushing buttons (e.g. to unlock 
car door, on TV remote) 
Using cell-phone 
Hip flexion 
Lifting foot to place into shoe 
Stepping up curb or stair 
Lower body dressing 
Shaving 
Ankle plantar flexion 
Heel raise to reach up to object in 
cupboard 




Sit to stand 
Lower body dressing 
Ankle dorsiflexion 
(sitting) 
Don pants or bathe 




Putting on shoes 
Heel to opposite knee 
Donning pants/shoes 
Bathing 
Note. Test items obtained from Hsieh, Y. W., Hsueh, I. P., Chou, Y. T., Sheu, C. F., Hsieh, C. L., & 
Kwakkel, G. (2007).  Development and validation of a short form of the Fugl-Meyer motor scale in patients 






Interpretation of Test Items on FGA 
 
Item Possible Impairments Link to Function 
Gait level surface • Weakness 
• Impaired midline 
orientation 
• Poor COG control 
• Cognitive impairments (e.g. 
decreased attention, 
difficulty multitasking or 
shifting focus, difficulty 
following multi-step 
commands, poor safety 
awareness) 
• Sensory deficits 
• Fear of falling 
• Apraxia 
• Impaired coordination 
• Vestibular dysfunction  
Walking in home or in store 
Change in gait speed 
Passing others outdoors 
Negotiating obstacles 
Crossing the street 
Gait with horizontal 
head turns 
Scanning environment to avoid 
obstacles 
Crossing the street 
Gait with vertical 
head turns 
Scanning for obstacles 
Reading signs 
Gait and pivot turn 
Making an abrupt stop to change 
directions 
Turning around 
Step over obstacle 
Stepping up curbs 
Negotiating stairs or obstacles 
Walking on uneven surfaces 
Gait with narrow 
BOS 
Walking in crowded environment, 
in tight space, or on uneven 
surface 
Gait with eyes closed 
Walking in areas with dim 
lighting or reduced vision 
Ambulating 
backwards 
Backing up to a chair 
Stepping away from an obstacle 




Stepping up curbs 
Stepping over tub threshold 
Note. Test items obtained from Wrisley, D. M., Marchetti, G. F., Kuharsky, D. K., & Whitney, S. L. 
(2004). Reliability, internal consistency, and validity of data obtained with the functional gait assessment. 




APPENDIX I: Characteristics of Post-Acute Care (PAC) Sites 
The following table lists the primary characteristics of the most common post-acute care 
sites after discharge from the hospital. A description about the settings, requirements for 
admission, therapy provided, lengths of stay and typical patient descriptions (e.g. age, 
severity of disability) are provided for each. 
Although there are situational and patient factors which result in different 
recommendations, this information can be used to guide therapists in making appropriate 
recommendations and also educating family members on the characteristics of each site 






Characteristics of Post-Acute Care Sites 
 








for an extended 
period 
Provides skilled 
nursing care and 
related services or 
rehab services  
Provides skilled 


















≥2 disciplines or 
needs skilled 
nursing 
≥1 discipline or 
needs skilled 
nursing 







24-hour nursing  
≥6.5 hours skilled 






24-hour nursing  Frequent MD 
visits 
 
























5-6 days/week 3-6 days/week 5-7 days/week Variable Average 2-3 
sessions/week 
Intensity 




length of stay 
>25 days Variable 
(2-3 months) 






Average: Needs > 
MIN A for several 




 Often older (70+) Variable 
<55 y/o with 
severe stroke, then 




 May not reach full 
or partial recovery  
Skilled nursing 
required to prevent 
deterioration 
Expect significant 
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APPENDIX J: Case Studies 
The following pages include sample case studies to demonstrate how the model can be 
used to guide clinical decision making. 
Each case example is followed by tables to: 
• demonstrate the link between patient factors or functional status and discharge 
destinations 
• provide examples of which measures to use based on patient presentation 
• provide examples of scores on outcome measures and an explanation of the 
results  
The first case study focuses on occupational therapy’s role, while the second case 




CASE STUDY 1: 
72 y/o male presents with L MCA infarct, now with R hemiparesis, requiring MIN A to 
maintain his sitting balance EOB. Able to perform sit pivot transfer with MOD A. 
Continent. MAX A for LB ADLs (i.e. toileting and LB dressing) and MIN A for feeding 
and grooming. Aphasic, but able to respond to yes/no questions regarding basic needs. 
Cannot follow >2 step commands. Previously independent. Lives with wife in one-story 
home. 
 





Patients <70 y/o have a higher 
chance of DC home s/p stroke 
than their older counterparts 
(Timbeck & Spaulding, 2003). 
72 y/o The patient is older, hemiparetic, and 
requires significant assistance for 
ADLs and transfers. However, he 
was previously independent, is 
continent, is currently able to follow 
basic commands, and has good 
family support. 
 
Patient would benefit from 
admission to an acute 
rehabilitation unit. 
 
Other questions to consider: 
• Is the patient’s wife willing and 
able to care for patient or hire 
caregiver after he discharges? 
 
• What facility will his insurance 
cover? 
 
• Is the patient able to tolerate 
therapy? 
 
• Does the patient or family want 
to go to a rehabilitation facility? 
Sitting balance is an important 
predictor of motor and 
functional recovery after stroke 
(Verheyden, Nieuwboer, Van de 
Winckel, & De Weert, 2007). 
MIN A to 
maintain balance 
Patients with hemiparesis were 
more likely to be discharged to 
rehabilitation or residential care 
(Hakkennes et al., 2011). 
R hemiparesis 
Urinary incontinence was 
associated with a more negative 
outcome (Hakkennes et al., 2011). 
Continent 
Cognitive impairment was found 
to be an independent predictor 
of home discharge (Chumney et al., 
2010). 
 
Lower levels of function and 
cognition post-stroke were 
associated with a more negative 
outcome (Hakkennes et al., 2011). 
Small clock 
drawn on L side 
of page with poor 
spacing between 
numbers; unable 
to draw hands of 
clock correctly 
The need for help with transfers 
is pivotal in the clinical decision 
making of discharge destination 
after stroke (Myint et al., 2008). 
MOD A for sit 
pivot transfer 
A higher proportion of patients 
who live alone discharge to a 
nursing home rather than a 
rehabilitation facility or home 
(Lai et al., 1998). 
Lives with wife 
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The following table provides a list of OT-specific measures selected for this patient, the 
scores obtained for each test, and a description of the results. 
Table J2. Breakdown of Assessments (OT-specific) 
 




Chart review indicated 
limited UE function—pt 
was unable to move UE 
against gravity.  
Given his limited attention 
and movement, Motricity 
Index was selected to 
provide a quick picture of 
strength, vs. the lengthier 
FMA. 
 
mAS was also performed 
to determine if spasticity 
was limiting UE use. 
29/100 for UE (no 
palpable contraction in 
hand/fingers; 2/5 
shoulder/elbow—able 
to move in gravity-
eliminated plane). 
 
mAS 1+ in biceps and 
finger flexors only. 




No need for splint 
at this time d/t 
limited UE 
tone/spasticity.  
mFRT Pt required MIN A to 
maintain sitting balance. 
 
Modified version of the 
FRT was more 
appropriate, as FRT 
requires pt to be standing. 
Affected side: unable 
 
Unaffected side: 3 
inches laterally 
(normative data 6.8 at 3 
weeks) 
Would likely have 
difficulty 
performing ADLs 




CDT Pt was noted to neglect his 
affected side and 
demonstrate difficulty 
following commands.  
 
CDT in addition to 
observation was used to 
determine the pt’s 
cognitive abilities and 
severity of inattention. 
Small clock drawn on L 
side of page, with poor 
spacing between 
numbers. Pt unable to 








Likely to require 
assist to follow 
through with ADLs, 
ensure safety. 
mBI Provides an overview of 
all ADLs and transfers. 
  
Information can be 
obtained from 
observation, self-report, 
and information gathered 
from caregivers/staff. 
mBI total score: 25/100 
 
MOD A for transfers 
Continent 
Greater assist for LB 
ADLs 
Requires significant 
assist for all ADLs. 
 
Would need 24-
hour care at home 
or discharge to 





CASE STUDY 2: 
50 y/o female presents with R MCA infarct, now with L hemiparesis (1–2/5) and 
impaired cognition. Pt demonstrates contraversive pushing, which limits her sitting 
balance, transfer skills and participation in ADLs, all of which are MAX A. She is 
incontinent (bladder only). Is able to follow 2–3 step commands but is easily distracted. 
Was previously independent and lives with her husband and 2 children. 
 
• The physical therapist selected the FIST, a measure of sitting balance, because 
the patient is MAX A for sit to stand and transfers, and requires assistance to 
maintain her sitting balance.  
 
• The speech therapist administered the MoCA to determine any cognitive 
deficits. 
 
• The occupational therapist completed the mBI to determine ADL functional 
status; the mFRT to measure balance and determine her ability to assist during 
ADLs and transfers; Motricity Index and modified Ashworth Scale (mAS) to 
measure the patient’s strength and any spasticity; and the CDT to identify any 
deficits in cognition or visual attention. 
 
Table J3. Discharge Recommendation Based on Patient Deficits 
 
ARU description  
and exceptions 
Patient deficits Rationale for DC 
recommendation 
Average require > 
MIN A for several 
areas of ADLs and 
mobility. 
 
Patients <55 years old 




MAX A for ADLs and transfers 
Incontinent  
50 y/o 
Able to follow 2–3 step 
commands 
Supportive family  
Although the patient requires 
significant assistance, she has a 
supportive family, is younger, 
was previously independent, 
and is currently able to 
participate in all activities to 
some extent. 
 
The table above provides a brief description of the discharge recommendation made, as 
well as a brief rationale and list of patient deficits supporting this recommendation. The 
table on the following page summarizes the results of the assessments selected by each 
discipline and an explanation of the results.  
  
139 
Table J4. Results of Assessments (Multi-disciplinary) 






















Has limited strength and 
a number of other 
physical limitations. 
Therefore, a shorter UE 
assessment was selected. 
 
mAS was performed to 
determine if spasticity 
was limiting UE use. 




able to move in gravity-
eliminated plane). 
 
mAS 1+ in biceps only. 
100 = Normal 
Significant R-sided 
weakness with minimal 
to no spasticity. 
 
No splint needed at this 
time d/t limited 
tone/spasticity. Family 
able to assist w/ PROM. 
mFRT Required MAX A to 
maintain sitting balance. 
 
Modified FRT was more 
appropriate, as FRT is 
performed standing.  
Unable d/t pushing, 
hemineglect. 
Would likely have 
difficulty performing 
ADLs such as bathing 
and dressing that 
involve reaching. 
CDT Pt neglected her affected 
side and had difficulty 
following commands, 
primarily in distracting 
environments. 
 
CDT + observation was 
used to determine pt’s 
cognitive abilities and 
severity of inattention. 
Small clock drawn on R 
side of page, unable to 
write all numbers. 
 
Observation: missing 
objects on L side, unable 
to cross midline. 
Observation and 
assessment indicates 
presence of multiple 
levels of neglect. 
 
Likely to require assist 
to complete ADLs, 
ensure safety. 
mBI Provides an overview of 
ADLs and transfers.  
 






mBI total score: 24/100 
 
MAX A for transfers 
Incontinent 
Greater assist for LB 
ADLs. 
Needs significant assist. 
 
Would need 24-hour 
assistance at home or 
discharge to a facility 














 FIST Provides functional 
perspective of pt’s 
ability to maintain her 
balance, assist with 
transfers and ADLs.  












 MoCA Provides information 
related to attention, 
problem solving, and 
memory, which are 
necessary for safe and 
independent ADL 
participation. 
12/30 <26 cognitive deficits 
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APPENDIX K: Evidence to Guide Discharge Recommendations 
Table K1 












For patients with stroke, needs identified as important for DC include 
(Chumney et al., 2010; DePaul et al., 2013; Myint et al., 2008; Timbeck & Spaulding, 2003): 
• transfers 
• urinary incontinence 
• confusion 
• walking in various contexts 
• negotiating stairs 
• need for continued therapy 
• UE and LE strength deficits 
• spasticity 
 
Note: Young patients (<55 years old) with severe stroke or moderately 










 A higher proportion of patients not living with a spouse were discharged to a 
SNF vs. IRF or home (Lai et al., 1998) 
Living alone and lack of regular emotional or material support was associated 





Patients who lived alone, lacked self-management skills, or had unmet 
functional needs were more likely to be readmitted to the hospital (Arbaje et al., 
2008; Gorina et al., 2015) 
Patients with greater independence in performing ADLs were more likely to 
DC home (Timbeck & Spaulding, 2003) 
Having >2 ADL disabilities was associated with an increased risk of 
readmission (DePalma et al., 2013) 
Medication management is a significant source of adverse events (Halasyamani 
et al., 2006) 
Lower body dressing and toileting carried the most clinical information for 

















Up to 70% of patients with stroke fall during the first few months after DC 
home (Winstein et al., 2016) 
82% of patients with gait speed 0.46–0.71 m/s were discharged home (Scarneo 
et al., 2016) 
The need for help with transfers was the most consistent and significant factor 
associated with an adverse outcome (Myint et al., 2008) 
IRF admission BBS score of </=20 and FIM walk item score of 1 or 2  














Cognitive impairment was found to be an independent predictor of home 
DC, with lower scores on the MMSE indicating a lower probability of 





LE weakness demonstrated a 3.5-fold risk of being sent to a rehabilitation 
facility (Lai et al., 1998) 
Older age, LE weakness and language deficit were predictors of being 
discharged to a facility (DePaul et al., 2013; Hakkennes et al., 2011; Lai et al., 1998; 
Winstein et al., 2016) 
Patients with an UE motor deficit with some voluntary finger extension and 
shoulder abduction on day 2 are likely to regain some dexterity at 6 months 
(Nijland et al., 2010) 
Patients with hemiparesis were more likely to DC to IRF or SNF (Hakkennes 
et al., 2011) 
Neglect can predict a longer rehab stay and lower functional status at DC 
(Winstein et al., 2016) 
Abbreviations: ADLs—activities of daily living; ARU—acute rehabilitation unit; DC—discharge; 
FIM—Functional Independence Measure; IRF—inpatient rehabilitation facility; LE—lower 
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APPENDIX L: Logic Model 
 


































on training or 
creating video 
content for website 
 
 
Nature of the Problem 
   Variability in care due to 
generalist training, limited 
evidence-based practice 
(EBP) among therapists 
Time and financial 
constraints to EBP 
Lack of discharge planning 
model for clinicians 
Program Theory 
Model of Human 
Occupation— 
Consider motivation and 
habituation impacting EBP 
usage or learning behaviors  
 
Adult Learning Theory—to 
understand how adults 
learn and how to devise 











Frequency of hands-on 










awareness of EBP 
and tools used in 
stroke care 
Increasing interest 













Improved ease of 
discharge planning 
(indicated by reports 
during discussion) 







External/Environmental Factors:  
Productivity demands, time constraints, funding, procedural issues related to organizing in-services, administrative support, staff participation, cost/effort to maintain 
program materials, lack of advanced training of staff, limited free resources.  
Program Outputs 
 
Attendance to in-services 
Frequency of manual & 
measurement utilization 
Reported confidence in 
treating patients with 
stroke 
Performance on annual 
competency evaluation 
Educational materials 
that can be used to 
accrue continuing 







confidence related to 
stroke rehabilitation 
 
Improved EBP use 
 





APPENDIX M: Executive Summary 
Evidence-Informed Discharge Planning Model for Stroke Rehabilitation 
Factors contributing to hospital readmissions and delayed discharges have 
become an emerging concern. National estimates for Medicare fee-for-service 
beneficiaries indicated that nearly one fifth of hospitalized patients were readmitted 
within 30 days after discharge (Gorina, Pratt, Kramarow, & Elgaddal, 2015), and patients 
who had a stroke had the highest percentages of inappropriate days of hospital stay 
(McDonagh, Smith, & Goddard, 2000). Major barriers included inadequate care 
coordination or availability of services (Goncalves-Bradley, Lannin, Clemson, Cameron, 
& Shepperd, 2016; New, Cameron, Olver, & Stoelwinder, 2013b), incomplete 
evaluations and inadequate discharge instructions (Goncalves-Bradley et al., 2016; Nahab 
et al., 2012), and lack of effective discharge planning and transitional care (Lichtman et 
al., 2010; Roberts & Robinson, 2014). Furthermore, there are currently no patient 
assessment tools or protocols to aid in discharge planning for clinicians (Ilett, Brock, 
Graven, & Cotton, 2010); and no clear recommendations regarding which tests to use to 
evaluate patients with stroke. For these reasons, an evidence-informed discharge planning 
model for stroke rehabilitation was developed. Using a multidisciplinary approach, this 
model will provide guidelines for assessment selection and determination of discharge 
destination for continued care. 
The Setting 
ACUTE CARE is an inpatient hospital setting for individuals in critical 
condition. The focus is on stabilizing the patient’s medical status and addressing loss of 
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function (Bondoc et al., 2017), but the average length of stay is often shorter than in other 
settings (Steiner, Barrett, & Weiss, 2016). Therefore, not only are patients unstable, but 
there is also limited time to assess their needs, leading to problems with hospital 
discharge. This is especially challenging for patients with stroke. 
The Condition 
STROKE is a neurological deficit caused by an acute injury of the central 
nervous system. Impairments resulting from a stroke include sensorimotor changes, 
impaired balance, cognitive deficits, and visual changes, all of which affect an 
individual’s ability to engage in activities of daily living (ADLs). Accordingly, it is the 
second leading global cause of death and the leading cause of serious long-term disability 
in the United States (Benjamin et al., 2017; Mozaffarian et al., 2016).  
The Problems 
A number of ADDITIONAL FACTORS create challenges with discharge planning 
for this patient population. 
• System barriers include general organization and timeliness of referrals, and the 
variable availability and application of discharge planning tools or guidelines. 
• Professional barriers include generalist training in occupational therapy (OT) 
curriculum, inconsistent competencies, and variable use of evidence-based 
practice (EBP) or standardized measures (Dysart & Tomlin, 2002; McKenna et 
al., 2005). This means that information gleaned from evaluations, methods of 
identifying impairments, and discharge recommendations are variable across 
settings and disciplines. 
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• Patient factors include medical comorbidities, lack of support, environmental 
barriers, physical or functional status (Myint, Vowler, Redmayne, & Fulcher, 
2008), and literacy skills (Greenwald, Denham, & Jack, 2007). Having more than 
two ADL disabilities was associated with an increased risk of readmission 
(DePalma et al., 2013). 
Predicting a patient’s functional outcome after a stroke and recommending an 
appropriate discharge destination is not straightforward—multiple factors play a role 
(Myint et al., 2008). From a clinical standpoint, assessment and provision of services 
should be performed to ensure the patient is sent to the most appropriate post-acute 
destination where s/he can learn to function independently again (Russek, Wooden, 
Ekedahl, & Bush; Stineman et al., 1996; Tyson & Turner, 2000).  
The Measures 
To assess the aforementioned determinants of discharge destination and predict a 
patient’s functional outcome, studies have looked to standardized measures to quantify 
the functional abilities of post-stroke patients (Chumney et al., 2010). Increased use of 
functional status measures was reported as dependent on the availability of shorter 
instruments with predictive value, efficient scoring and reporting formats, and clinical 
utility (Deyo & Patrick, 1989; Lansky, Butler, & Waller, 1992). They should be 
scientifically sound in terms of reliability, validity and responsiveness (Ashford, Slade, 
Malaprade, & Turner-Stokes, 2008; Hsueh, Lin, Jeng, & Hsieh, 2002), and accessible and 
relevant to practice to ensure that they are more likely to be utilized (Dewhirst, Ellis, 




The proposed model is multidisciplinary, gathering expertise from occupational, 
physical and speech therapists to obtain a holistic perspective of the patient’s functional 
status. Adding to a basic evaluation, each discipline will administer standardized 
assessments from a core set of measures, to quantify a patient’s abilities in ADLs, 
balance, and cognition, as well as visual inattention, motor control and spasticity as 
indicated. Based on a literature review, these domains were identified as important for 
discharge.  
Research has not identified one specific method for teaching adults, some instead 
suggesting the use of multimodal methods (Lizarondo, Grimmer-Somers, Kumar, & 
Crockett, 2012; Rebbeck, Maher, & Refshauge, 2006). Therefore, considering the time 
and resources required to ensure cost-effectiveness and time efficiency (Baker et al., 
2015; Grimshaw et al., 2005), as well as potential variability in learning styles, the 
following methods were selected to disseminate information: 
• An educational manual, which will include the core set of measurements to 
target major domains relevant to function, flowsheets to guide assessment 
selection, case studies, and descriptions of post-acute care sites. 
• A website that will post the same information included in the manual, in addition 
to videos and pictures related to each assessment, a blog, and links to resources.  
• An initial in-service to state the model’s purpose and goals, and increase clinician 
engagement and understanding. Additional training will be conducted as needed.  




The Evaluation Plan 
A program evaluation will be conducted to determine whether the teaching 
modalities and program design are effective, feasible, practical, and target the needs of 
occupational therapists (OTs) working with patients with stroke. The scope of the 
evaluation would be limited to OTs in acute care and their respective supervisors, over a 
span of three to six months, to allow time for some training sessions to be conducted, 
feedback to be obtained, and changes to be made to allow for another evaluation prior to 




































10MWT—10 Meter Walk Test 
BBS—Berg Balance Scale  
CDT—Clock Drawing Test 
FGA—Functional Gait Assessment  
FIST—Function in Sitting Test 
FMA-UE—Fugl-Meyer Motor Assessment 
LE/UE—lower extremity/upper extremity 
mBI—modified Barthel Index 
MoCA—Montreal Cognitive Assessment 
S-5—Screening for Safe Self-Medication 
Post-Stroke Scale 
SCT—Star Cancellation Test 
TIS—Trunk Impairment Scale 
Figure M1. Core set of 
measures, by domain 
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Qualitative information such as feedback regarding staff perceptions and 
competency, will be obtained via focus groups, interviews, and record reviews. 
Quantitative information will be collected through record reviews to note assessment use, 
sign-in sheets to monitor attendance to in-services, billing sheets to measure productivity, 
and overall scores on surveys measuring factors such as confidence.  
For ongoing evaluation of the effectiveness of the program, pre- and post-surveys 
and focus groups or informal discussions will be conducted, and attendance to in-services 
will be monitored. These methods can be used to measure staff compliance, user 
perceptions, efficacy of the program design, and degree of knowledge uptake. 
The Budget 
Because the cost of continuing education was cited as one limitation to research 
utilization among therapists (Funk et al., 1991 cited in Dysart & Tomlin, 2002), a major 
focus of this model was identifying measures that were easily accessible and required 
limited resources. Therefore, other than resources that are available at most institutions, 
the actual implementation of this discharge planning model should incur limited to no 
additional costs. A majority of the costs are related to website content development and 
design. Table M1 on the following page summarizes the major expenses related to the 
development of this program. Although the cost of website development is high, there are 
potential funding sources through the American Occupational Therapy Foundation and 
the California Foundation for Occupational Therapy that grant awards to OT-related 




Table M1. Budget Plan 
 
Expenses Rate/Hours Subtotals 
Consultant Fees $100/hour x 
10 hours/month x 
12 months 
$12,000 
Website Development (See Table 5.4) $7200–$27,000 
Photography $50–100/hour x 
2 hours per test x 
12 tests 
$1200–$2400 
Videography $50–100/hour x 
2 hours per test x 
10 tests 
$2500–5000 
Patient Compensation  $25–50/hour x 
5 hours per test x 
12 tests 
$1500–$3000 
Dissemination Efforts Including website maintenance, writing 
articles, in-services and poster 
presentation 
$2000–$7000  
Total  $26,400–$57,000 
 
The Dissemination Plan 
The goal of this project was to develop a model that was timely, relevant, 
thorough and accessible, to address limited research utilization amongst therapists, 
enhance communication across settings and providers, and develop a pathway for clinical 
reasoning when making discharge recommendations. By using a standard set of measures 
from which therapists can choose to quantify patient function across specific domains, 
this model works towards improving the quality, safety, efficiency and efficacy of care 
for patients with stroke. Long term goals (2–5 years) focus on the thorough and efficient 
use of evidence-based methods when evaluating patients with stroke, and enhanced care 
coordination and communication between acute and post-acute care sites. 
OTs were found to be slower to adopt EBP compared to several other disciplines 
(McCluskey, 2003), therefore the primary target audience is OTs working with patients 
with stroke. The secondary audience is individuals in administration, such as supervisors, 
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and professional organizations. Garnering support from key stakeholders such as 
supervisors is necessary to ensure staff compliance, for program evaluation, and to 
disseminate information to promote change in other settings. 
Multimodal methods will be utilized to disseminate this work, starting with a 
presentation in the acute care setting to pilot the program, followed by a website launch 
to share information rapidly and gain widespread interest. Articles will also be submitted 
to the American Occupational Therapy Association’s (AOTA) OT Practice and Physical 
Disabilities Special Interest Sections Quarterly to reach a wider audience. Finally, a 
poster presentation will be held at AOTA’s annual conference for person-to-person 
contact. 
The success of the dissemination plan will be measured by tracking attendance to 
all presentations and the number of individuals contacting this author for more 
information regarding the model. 
Summary 
Discharge planning may lead to increased patient and professional satisfaction, 
bring a small reduction in hospital length of stay, and reduce the risk of readmission at 
three-months follow-up (Goncalves-Bradley et al., 2016). It must be initiated earlier due 
to the push for shorter lengths of stay, insurance limitations, and the need to refer to 
outside facilities for continued care (American Hospital Association, 2015). A 
multidisciplinary approach with clear roles and guidelines may facilitate discharge 
planning in the hospital setting (New, Andrianopoulos, et al., 2013a; Wong et al., 2011). 
This should include earlier referrals and assessments, as well as earlier initiation of 
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discharge planning. From a clinical standpoint, this approach would include timely 
initiation of therapy evaluations that address major deficits related to stroke. Finally, 
evaluation should involve the application of EBP, which has been associated with 
improvement in patient outcomes and care, and a reduction in associated healthcare costs 
(Upton, Stephens, Williams, & Scurlock-Evans, 2014).  
Although stroke rehabilitation and care cannot be standardized, the methods used 
to select measures and make recommendations should have distinct guidelines. This 
discharge planning model does this by using a multidisciplinary approach to apply 
measures that are evidence-based, provide clinically relevant information, and address the 
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Nearly 20% of hospitalized patients 
were readmitted within 30 days 
after discharge according to national 
estimates for Medicare fee-for service 
beneficiaries (Gorina, Pratt, Kramarow, 




Patients with stroke had the highest 
percentages of inappropriate 
days of hospital stay (McDonagh, 




In the United States, stroke is the 
leading cause of serious long-
term disability (Benjamin et al., 2017) 
resulting in sensorimotor changes, 
balance and cognitive impairments, and 
visual changes that affect a patient’s 
ability to engage in daily activities. 
 
THE PROBLEM 
There is a need for clinicians with extensive knowledge in 
stroke rehabilitation. However, generalist training in the 
occupational therapy curriculum coupled with variable 
research utilization leads to inconsistent methods of 
evaluation and decreased communication between 
providers across settings.  
 
Furthermore, factors impacting hospital discharge have 
become an emerging concern due to the number of 
readmissions and delayed discharges. Yet, there is 
currently no standardized discharge planning model 




An evidence-informed discharge planning 
model for stroke rehabilitation 
This model would provide guidelines for selecting and 
administering evaluations and making discharge 
recommendations for the next level of care. 
Information would be disseminated in the form of a 
manual and website, that will include all measures, 
algorithms for selecting measures, and case study 
examples, at no additional cost to clinicians.
Evidence-Informed 
Discharge Planning 
Model for Stroke 
Rehabilitation 
 Lorie Brinkman, MA, OTR/L, C/NDT 





The model will use a multidisciplinary approach. 
Designated disciplines will administer 
standardized assessments from a core set of 
measures to quantify a patient’s abilities in 
major domains. These measures would be in 
addition to a basic patient evaluation.  
Activities of daily living 
• DISCIPLINE: OT 
• Assessments measure performance in 
self-care tasks and safety with self-
medication management. 
 Balance and mobility 
• DISCIPLINES: PT and OT 
• Measures are on a continuum of 
increasing difficulty, ranging from tests 
of sitting balance to standing balance 
and mobility. 
Cognition 
• DISCIPLINES: ST and OT 
• A formal evaluation will be completed. 
Additional information will be gathered 
through observation of ADLs. 
Other 
• DISCIPLINES: OT and PT 
• Measures will be used to further assess 
visual inattention, motor control, and 
spasticity. 
IMPACT 
Stroke rehabilitation and care cannot be 
standardized, but the methods used to select 
measures and make discharge 
recommendations should have distinct 
guidelines. This discharge planning model does 
this by: 
• emphasizing a multidisciplinary 
approach 
• utilizing evidence-based measures that 
are relevant to the patient population 
and clinical setting 
• addressing professional barriers to 
evidence-based practice, such as time 
constraints and decreased knowledge 
of evidence.  
 
It has the potential to: 
• streamline care 
• provide a holistic picture of patient 
deficits in key areas 
• collect data to measure progress across 
settings, longitudinally 
• enhance communication between 
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